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Which of these three 
Motor Car Dollars 


is yours ? 





The too Light 


car dollar 


It used to be 960 miles from Chicago to New 
York. Now it is 20 hours. 

How rapidly we shift-—-and better—how 
rapidly we shift our standards of measurement ! 

Motor cars have been in turn measured by 
appearance, design, construction, price, power. 

Now these things are pretty well standardized 
in all the different priced motor cars. 

The things by which the motor-wise man now 
measures is cost of upkeep. 

You can get upkeep cust down to nearly noth- 
ing but not if you get what you demand from 
a motor Car. 

And here comes the discussion about weight. 

Someone asked Abraham Lincoln how long a 
man’s legs ought to be. 

“About long enough to reach from his body to 
the ground, I should say,” replied Mr. Lincoln. 


And a motor car needs enough strength to 
carry its necessary weight—no more—no less. 


The too Heavy 
car dollar 


. 
-* 
_* 
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The Chalmers 
dollar 


Saving on gasoline and oil may be saving at 
the spigot, to run out at the repair bung hole. 

Between any two cars—there are only a few 
dollars’ difference in a season’s oil and gas cost, 
but parts and repairs cost to beat the band. 


Good tires are all adjusted to your car and 
sold on a guaranteed mileage basis. 


So you should demand that your car should 
be heavy enough to stand up on country roads 
without danger or big repair bills; light enough 
to be reasonably economical of gas and oil. 


Among this kind of motor cars, the Chalmers 
car is supreme when you consider the cost of 
the motor car while you have it, instead of its 
cost when you et it. 


The Chalmers line for 1915 consists of 3 
“Economical Sixes;” the New Six-40 at $1400; 
the Light Six-48 at $1650 and the Master Six-54 
at $2400. 


Go to the nearest Chalmers dealer's 
and look them over. 


























Chalmers Motor Company, Detroit 
































Let your next Car be a 


Chalmers Light Six-48 $1650 
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THE 


70th Anniversary 
NUMBER of the 


Scientific American 
June Sth, 1915 


PPYHE Scientific American was founded seventy years 
ago, at a time when the United States of America 
was industrially less developed than South Africa at 
the present time. Even territorially, it was not the 
same country we know now; for California, Texas, and 
the great Southwest belonged to Mexico. 
During that long period of seventy years the Scientific 
American faithfully chronicled the technical and indus- 
trial progress which we Americans made. Its editors 
saw the advent of the reaper, the telegraph, the tele- 
phone, the great trans-continental railways, the laying 
of the transatlantic cable, the development of the giant 
steamship, the perfection of the phonograph, the glow of 
the first electric incandescent lamp, the coming of the 
motion picture machine, the miracles wrought by wire- 
less telegraphy,and morerecently theconquest of the air. 
What an age of wonders it has been! What a trans- 
formation has been wrought upon the face of the earth! 
Surely no tale of the Arabian Nights, no fantasy of 
Jules Verne depicts marvels so amazing as those which 
the Scientific American has been the first to describe 
authoritatively as soon as they appeared. Who would 
have thought, seventy years ago, that with the aid of 
the X-rays we could look through a man’s body; that 
friend could talk with friend from New York to San 
Francisco; that Niagara Fails would illuminate cities; 
that street cars would move magically through our 
towns without any apparent means of propulsion; that 
pictures would be sent by wire from New York to 
Chicago, and that by means of the boundless ether a 
solitary passenger ship on a desolate ocean still keeps 
in touch with civilization. 
It has been the privilege of the Editors of the Scientific 
American to know the men whose master minds have 
wrought these things, and to hear from their own lips 
the story of their struggles and their triumphs. Erics- 
son, Morse, Edison—the whole dynasty of inventive 
genius which has made the nation what it is—the edi- 
tors have known them all. 
Seventy years is a turning point not only in the life of 
a man, but in the life of any enterprise. It seems fit- 
ting that the occasion should be commemorated by the 
publication of a number which will review the pro- 
gress that the United States of America has made 
in the three-score years and ten of our existence. 


In June a number will appear which the Editors hope will 
do full justice to the great theme of American invention 
—a number which will transport us all back to the time 
when our fathers and our grandfathers still burned can- 
dles, when horses pulled street cars, when there were no 
automobiles and when the steam railway was a curiosity 
that people would travel miles to see. The motion 
picture machine of industrial progress will be turned 
backward, and the flickering film will make you won- 
der what the future will have in store if so much that 
is wonderful has happened in the past. 


MUNN & COMPANY, Inc. 
WOOLWORTH BUILDING NEW YORK CITY 
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Truck Tires Free 


If the Goodyear S-V Does Not 
Outwear Any Other 


This is to settle Truck Tire claims in a quick 
and a final way. Arguments don’t settle things, 
and comparisons are costly. 


For three months—April, May and June 


we shall put S-V Truck Tires on as many 
wheels as you wish under this guarantee. 





This Amazing Warrant 


Equip opposite wheels, at the same time, 
one with a Goodyear S-V, one with any 
other standard make tire of like rated size, 
bought in the open market. 


If the Goodyear S-V fails to cost less per 
mile than the other, we will return you its 
full purchase price, making the S-V free. 











Get this guarantee in writing when you buy 
the tires. It will cover the life of them. Then 
you will know, beyond argument or question, 
which Truck Tire is best. 


A Million-Dollar Offer 





Unless the Goodyear S-V does 
excel, that three-month offer 
might easily cost us a million 
dollars or over. But we know 
to a certainty that, barring acci- 
dents, the S-V will win these 
tests. And the world will know, 
when the tests are ended, that 
Goodyear experts have solved 
the Truck Tire problems. 


Took 8 Years 


It took us eight years to attain 
this finality in Truck Tires. We 
built 29 types 


The S-V will win for these 
reasons: It gives you 20 per cent 
more available tread rubber. Ht 
gives you a shape which ends 
bulging, breaking or excessive 
grind. It gives you a compound 
which saves undue friction, tax- 
ing tire and power. 

It gives you a tire which 
can’t creep. It is pressed on at 


a minimum of 50,000 pounds, 
without an auxiliary fasten- 
ing. 


It gives you an inseparable 
tire. By a secret process. the 
tread, the back- 
ing and the rim 





before reaching 
this one, and we 
built 74 models 
of this S-V type. 

Before mak- 
ing this offer, we 





(jooD YEAR 
S-V Truck Tires 


are welded into 
lasting union 
AKRON, OHIO 
Accept this 
offer in fairness 








tested 5,000 of 
the perfected 
tires and compared them with 
all other makes. That’s how we 
know that you can’t find a tire 
that will compare with S-V’s in 
low cost per mile. 


to yourself. It 
will show you 
a way to save many a dollar, 
or the S-V tires are free. Ask 
our local branch to tell you 
where these tires and this war- 
rant can be had. 


THE GOODYEAR TIRE & RUBBER CO., Desk 132, Akron, O. 


Makers of Goodyear Automobile Tires 


We Make Demountable, Block, Cushion, Pneumatic and Other Types of Truck Tires 
2355 
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The Great Tire 


that has won the highest regard without grand- 
scale exploitation or glittering appeal for 


favor. In this particular, if no other, the ) 















SILVERTOWN Cord Tire occupies a posi- 

tion as unique as it is individual and inviting. } 
For three years it has delivered a tire service with fewest limita- Y) 
tions and greatest freedom from the common causes of tire Y 


trouble—All because of the exclusive 





TWO PLY, RUBBER COVERED, RUBBER y 
IMPREGNATED, CABLE CORD CONSTRUCTION y 


which involves a hundred perfected details—the logical result of Y) 
continuous experience, experiment, and invention (in respect to i) 
pneumatic tires made of two plies of isolated strands) which i 


we began in 1895, twenty years ago. 


The construction is protected by United States patents controlled by the Y 
B. F. Goodrich Company. yy 


No Other Tires Embodying the Silvertown 
Principles Are Made or Sold in the United States 









Bear in mind SILVERTOWN is the word that identifies the only cord tire that alone 
can employ the construction, methods and experience necessary for your expectations. 






Why not investigate? There’s a Goodrich branch in a 
hundred big cities and a Goodrich dealer everywhere 


“Tf itisn’t a SILVERTOWN, it isn’t a CORD” 


The B. F. Goodrich Co. Bronctes ant teeabags "mnarywhets 








NOTE EXACT SIZE - 
UNIT CABLE CORD CONSTRUCTION 




















On SEVENTY-FIRST YEART 











WA YI 
{ 











THICAME 





| po 

















TT i is 


MRICAN _ 


ll aa tl me nr Bn TT UU LLVA THUAN 

















NAN 











THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 





VOLUME CXIL) 
NUMBER 18 


NEW YORK, MAY 1, 1915 


deg OE PY 
$3.00 A YEAR 

















Disappearing guns which it is reported are used on German commerce-destroying submarines. 


The Submarine as a Commerce Destroyer 
submarine 


2 ari 
has proved a 


the Germans have 
But it was inevitable 
prove too expensive if hits 
merchant craft of the 


in the role of a commerce destroyer 
surprise to the military world, and 
again scored through their initiative. 
that this method of attack would 
were to be made by the 
torpedo alone. The allies were 


not slow in realizing the limitations of the under-sea 
boat when relying upon the mechanical fish as a weapon 
of destruction, and many have been the instances where 
zigzagging and full speed have made it possible for the 
oncoming torpedo. 


been halting their quar- 


ship of trade to dodge the 

Latterly, the U 
ries by means of gunfire 
after abandonment, by dynamite charges planted aboard 
where they would be likely to sink the merchantmen 
quickest. Sut this order of procedure has now become 
impracticable alertness of the 
flotillas of British and French destroyers. Accordingly, 
the Germans are now sending the traders to the bottom 
by gunfire alone in many 
of attack is far more formidable than has 
been believed possible on the part of submarines. Its 
present climax is extremely significant, for it heralds 
a new stage in the offensive development of the under- 


boats have 


and then have blown them up, 


because of the greater 


instances, and this method 
hitherto 


8ea boat. 

It is a 
submarines that figured prominently in the early months 
One 


matter of common report that the German 
of the war were equipped with two sorts of guns. 
a 37-millimeter weapon firing from a fixed pedestal 
mount a shell of 14-inch and the other, a 
more formidable piece, arranged to disappear into the 
Superstructure and to throw a 12-pound projectile. This 
gun is a stumpy, but powerful rifle, having a caliber 
of 2.95 inches, and at moderate range likely to prove 
28 unpleasant a torpedo boat, But 


caliber ; 


antagonist for 


again this meant exposure for the gun’s crew, for the 
men had to come out upon the deck in plain sight if the 
submarine were running light, as she would of necessity 
have to be, to measure forces in this fashion with a 
surface fighting craft. To get suddenly, the 
deck hatch might have to be closed before the men at 


under 


the gun could retreat into the submarine. 

On the 29th of March the “Crown of Castile,” a Brit- 
ish steamer, sunk off the Islands by the 
German submarine “U-28,” and she sent to the 
according to her crew, by shell fire. But this 
made by 12-pound 
The 4-inch 
neighborhood of 


was Scilly 
was 
bottom, 
attack, so it is 
projectiles, but by 


was hot 
4-inch 


reported, 
shell of 
weighing in the 


caliber. 
gun fires a shot 33 
important advance 


“Crown of Castile’ 


pounds, and surely this marks an 
submarines. The 


pursuer and to zigzag away 


in artillery for 
tried to outdistance her 
from torpedoes, but the German commander not only 
had superior speed to draw upon, but he had also a 
surprise in the shape of this newest of under-water-boat 
guns. Now this development confirms a rumor of recent 
months that the Kaiser’s submarines were being sup- 
plied with bigger guns and that these weapons were in- 
manner, in fact, so mounted that 
exposed to the corro- 


stalled in a novel 
they would not be continually 
sive action of salt water when the craft were running 
submerged. Further, the arrangement was such that 
the gun crews did not have to stand upon the open deck. 

We are able to illustrate, from a reliable source, the 
housing, gun and mount, which is said to be identica! 
with that employed by the Germans in their very latest 
and largest U-boats. It is quite manifest that the in- 
stallation is a long stride forward in making the sub- 
marine more formidable and efficient, especially when 
used as a commerce destroyer or when called upon to 
put up a fight against the worst of her present foes, 


More than that, 


from aerial 


the high-speed sea-going torpedo boats. 


the arrangement shelters the gun crews 
attack. The particular 
to show is that for a quick-firing 


would be the same for 


installation which we are able 
14-pounder, but the 
heavier 


operative principles 


such as the 4-inch rifles which we are told 


)-boats now 


weapons, 
some of the 1 

The gun, with its 
sheltering hood, is mounted upon a 


carry. 

superposed recoil cylinder and 
revolving pedestal! 
provided with seats for two operators—one controlling 
lateral movement and the other manipulating the elevat 
ing gear with his left hand and firing with his right. 
The revolving pedestal, in its turn, is supported by a 
means of a pneumatic 
cylinder. hatch 
when the weapon is lowered this cover is seated water 
zasket in the 


The gun pointers take 


elevator functioned by 
The gun-hood is really the 


plunger 
OOVeOT and 
tight against a rubber recess at the top 
of the hatch or barbette. 
positions when the elevator is lowered, and rise 
the rifle when the lifts and the gun ts 
cleared for action. The 
lowered in a few seconds. 

It is perfectly plain that an installation of this char 
military 


their 
with 
hatch cover 


piece can be elevated and 


acter adds in fact and potentially much to the 
powers of a submarine. Because guns of this sort can 
be worked in the semi-light trim a submarine need not 
expose so much of her bull or superstructure and, ae 
cordingly, should be able just so much quicker to seal 
up and disappear below the waves for greater 
It is equally evident that a disappearing mount of this 


protecting 


security 


nature can be housed beneath and within 
armor of moderate thickness and a frontal shield set 
upon the gun, thereby greatly increasing the res 
against attack. In this we can see the first step in an 
evolutional line which will blaze the way to the still 


larger sea-going submarine with its upper 


istance 
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simply, and interestingly, the u progress im scten 
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Scientific Solidarity in Wartime 


N the annual report of the United States Weather 
Bureau for 1897-98 it is recorded, as a noteworthy 
e of clentitic olidarity, that during the 
war between the United States and Spain the weather 
fore ers at Washington continued to receive regular 
meter ogical reports by cable from the official Span 
i obs r at Havana We cite this episode as an 
insta nee il which the spirit of international comity 
umong scientific men (or was it exaggerated Spanish 
politeness?) appears to have been inconsistent with the 
demands of patriotism Presumably the weather re 
ports from H na aided the American Government in 
the task of protecting its fleet from the West India 
hurricanes which might otherwise have proved valuabie 
allies of the Spaniard 
In Europe. during the present war, the interchange of 
weathe observations that prevai in time of peace has 
been pended between belligerent countries, while the 
reports that are still exchanged between friendly coun 
trie are withhe!d from publication until they have 
ceased t f more than academic interest The fact 
fhat tier ! wteorologist no inger receive cabled 
W er ts from the British Isles is said to have 
been dit responsible for the wreck of the two Zep 
" i berry ist February 
It is evid t tha n f science—nunless they throw 
patriotism overboard tltogether—must curtail § their 
habitual relation with their colleagues in a_ hostile 
untry in time of war, but it does not follow that thes« 
relations must be completel ibandoned, even for the 
time being: much less that future relations should be 
embittered by inte mperate acts and words during the 
period of hostilitic 
The European war will not last forever. When it is 
over, intercourse will necessarily be resumed between 
the scientific men of all the countries now embroiled 
There a il cientifie enterprises that absolutely 
depend upon international co-operation, and there is no 
branch of science in which such co-operation is not 
heipful Will not many European savants then have 
cause to regret the gratuitous slurs they are now cast 
ing wholesale upon the science of the enemy? This 
campaign of vituperat has been, in some quarters, as 
uctively carried the military and naval operations 


We are giad to learn that a few, at least, of the 





co-operat clentific undertakings in which the bellig 
erent countries are participators have not been seriously 
disturbed by this senseless war. The work of the Inter- 
national Latitude Observatories goes on as usual: the 
Gierman regional bureau of the International Catalogue 
f Scientific Literature continues to send bibliographic 
nateri to the central bureau in London; and the 
members of the International Commission on Zoological 
Nomenclature till record their votes as in time of 
peace 


Radium as a Fertilizer 


TIMELY 
the Iilinvis Agricultura 
A Urbana In it 


Ward H. Sachs report 


bulletin has just been published by 


Experiment Station, at 
Messt Cyril G 


the re 


Hopkins and 


of two years’ field 
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trials of radioactive substances applied as fertilizers, 


and also discuss the general question of crop stimula 


tion versus soil enrichment 
After reviewing the contradictory results thus far 
obtained in properly controlled experiments regarding 


a subject which 
produced a the 
that “efforts are being made to add 
substances to the list of commercial fer- 
tilizers and stimulants that farmers are urged to buy,” 
the the purview 
of the State experiment whose activities 


the effects of radium on plant growth 


has already voluminous literature 


writers point out 


radioactive 


thus bringing subject well within 


stations, are 


not prompted by commercial motives. An analogous 


situation exists with respect to radioactive waters, the 


alleged therapeutic virtues of which have received 


careful attention from the U. S. Public Health Service. 
The substantially negative results obtained in the 
experiments at Urbana will not surprise anyone fa- 


miliar with previous experiments of the same character 
as reported in the scientific journals, rather than in the 
We 


newspapers and the popular magazines. need not 


dwell upon this feature of the bulletin, but we think it 
opportune to reeord the stand taken by the authors 
against attempts at crop stimulation in general as an 


ordinary agricultural practice 


Assuming radioactive fertilizers to be effective and 
dependable—which apparently they are not—the au 
thors argue that “the effect would be that of a stimu 


lant and the increase in crop yields wou!d be secured 
Thus the soil not be 
enriched in fertility, but actually impoverished by such 


at the expense of the soil would 
treatment.” 

This argument applies also to the still problematical 
methods of electroculture, and even to the practice of 
excessive cultivation by means of extra deep tillage, 
either with subsoil plows or with dynamite. 

“Even if such practices were temporarily profitable, 
they might not be advisable, because they tend to make 
soils poorer, and the same expense in limestone, phos 
phate, clover, or manure, which are highly profitable 
on our common soils, would tend toward positive soil 
enrichment and permanent preservation of fertility.” 

This is an point, and one that has been 
We 


that there is arother side to the question; 


important 


almost universally overlooked believe, however, 
for there are 
eases in which the advantages of forcing a crop in order 
an early yield more than offset the disadvan- 


Radioactive 


to secure 
tages of a temporary depletion of the soil 
fertilizers and electrocultural processes will have their 
legitimate use whenever they become practical—if they 


ever do 


The Beginning of a New Epoch in the Motor 
Truck Industry 
LOSE observers of the motor truck situation in 
this country have been noting several tendencies 
of late which seem to portend an entirely new 
epoch in this industry—one that seems destined to have 
a far-reaching effect on the whole system of manufac- 
vehi- 
entirely 


and maintenance of commercial motor 
This 
through economic causes, apparently, and will do much, 


to offset 


sale, 


ture, 


change is being brought about 


it is believed, some of the unsound conditions 


which have been more or less of a disturbing factor to 
the best growth of the industry ever since its inception 
fully 


its causes are, 


To realize just what this change is and what 
one must go back and note how the com- 
mercial motor vehicle business actually began and how 
it has developed through its short span of years. 

had its beginning as 


The 
manufacturers found that there was a demand for 


The motor truck industry really 


a sort of side line to the pleasure car business 
eurly 
light commercial vehicles which they could readily sup- 
ply by merely fitting their standard chassis with lower 
gear ratios and putting on special commercial types of 
bodies. In consequence of this development from the 
touring car, the same salesmen usually served for both 
until recent years has the commer- 


from 


lines, and not very 


cial end been thoroughly divorced the pleasure 
vehicle line 
Pleasure car salesmen naturally did not probe very 
deeply into the traffic problems of their prospects. They 
regardless of 
whether or not their customers could properly care for 
with 


salesmen 


were chiefly interested in getting sales 


and maintain their trucks after purchase. Even 
the later of selling through 
who make a more careful analysis of each customer's 


system trained 
and 
still a 
motor vehicles, who, economically speaking, cannot use 


requirements particular transportation problems, 


there is tendency to “load up” merchants with 


or maintain them advantageously. The successfu! main 
tenance and use of commercial vehicles calls for skillful 
handling, proper repairs and upkeep, and careful, sys- 
tematic management. A thorough observance of these 
requirements can only be secured by employing compe- 
tent, skilled drivers and mechanics as well as providing 
4 proper equipment for the maintenance and repairing 
of the Failure to carry out these obligations 
often makes the otherwise most useful motor truck a 


veritable “white elephant” on its owner’s hands. 


vehicle 
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Now, in order to successfully meet these necessary 
qualifications, the small motor truck owner (who has 
one or two vehicles only) must do one of two things, 

one good driver-mechanie to 
and own or rent proper 
he must pay some garage for its 
In either instance 


He must either employ 


eare for his machine also 


garage facilities, or 
repairs, storage, and maintenance. 
his expenses are likely to be considerably out of pro- 
portion to the trucking facilities received, for in one 
case he really maintains equipment and skilled labor 
sufficient for a much larger number of vehicles than he 
and in the must pay regular 
garage rates with the repairman’s profit added. 

The question therefore naturally arises, Would it not 
be better for the small motor truck user, if, instead of 


actually uses, other he 


attempting to purchase and maintain vehicles of his 
own, he rent them from a trucking company either 


regularly or by the trip? Wouldn't he really save 
money, to say nothing of escaping the worries and trou- 
bles of own transportation 
equipment? There are indications that not only the smal] 
users but also the manufacturers themselves are begin- 


trying to maintain one’s 


ning to see the light and are rapidly coming to an 
affirmative conclusion in the matter. 

From the manufacturer's standpoint, there is no 
question but that the present system of marketing 


commercial vehicles and keeping their owners satisfied 
is both wasteful and detrimental to the best develop- 
ment of the industry. The fact that the smali 
truck user will not, because economically he really can- 
not, forced the 
manufacturers to provide expensive free repair service, 
representatives, at 


very 


properly maintain his vehicles, has 


through branches and _ traveling 
ruinous cost. 

The large user can afford to own his trucks outright 
the 


equipment and skilled labor cost is divided over several 


aud properly maintain them because necessary 


Therefore, the free inspection and service of 
for him 
he naturally takes advan- 


vehicles. 
the manufacturer was not created primarily 
but for the but 
tage of it just the same, to the further discomfiture of 
the manufacturer. If this feature of the 
manufacturer were to be cut off entirely, the big user 
would not give up his trucks, because to him they are 


small user, 


expensive 


not only economically practical, but well-nigh indis- 
pensable to his business. The small user is, therefore, 


the thorn in the flesh that is driving the manufacturer 


to tackle the problem from another angle, i. e., on the 
basis. 


rental 


Theoretically, the advantages of the rental system 
for the small user and the 
As far as the former is concerned, he 


should receive adequate motor-trucking facilities at con- 


appear very attractive both 


manufacturer. 


His time and atten- 
strictly to his aside 
of his traffic, schedules, 
He could secure a truck of prover capacity 


siderably less cost than at present. 
tion could be 
from the 


routes, ete. 


devoted business, 


regular oversight 
for each particular load instead of, for instance, trying 
three-ton truck carry a five-ton load, 
likely to be the temptation under the present conditions, 
and he would be considerable investment in 
rapidly depreciating equipment. 


to make a as is 


saved a 


On the manufacturer’s side there should be a lessen- 
ing of the free service cost, for large centralized truck- 
ing companies would be fully as capable of caring for 
The selling cost 
would be reduced because of the narrowing of the pros- 
pect field. At 
all vehicles 


themselves as large private owners. 


first, doubtless the more effective use of 
trucking 
sales somewhat, 


under centralized management 
the total but the lower 
eosts which such a system would make available should 
bring more customers, and consequently more demand 
for trucks. 

Whether this development along rental lines will come 
in the form of subsidiary companies or branches of the 
manufacturers themselves or as separate organizations 
is of minor importance compared with the sound eco- 
That it is 
destined to play an important part in the future of the 
motor truck business seems evident, and it would ap 
pear to be slowly evolving as a necessary step in the 
advancement of this important industry toward a firmer 
and broader foundation. 


might reduce 


nomic features of the movement in general. 


“ Canopus, the Center of the Stellar Universe.—The 
last number of L’Astronomie is chiefly devoted to the 
subject of “the giant sun Canopus.” Though somewhat 
less bright than Sirius, on account of its vastly greater 
distance from us, Canopus is much the larger star. Its 
volume is supposed to be 2,420,000 times that of the 
19,700 times. Walkey’s compu- 
tations seem to show that Canopus actually occupies & 


sun, and its brillianey 


central position in the stellar universe, as we know it- 
The sun is credited with a distance of 489 light-years 
from this central luminary, around which it is said to 
describe an orbit thé plane of which is inclined at an 
angle of 20 degrees to the plane of the galaxy. The 
sun’s last periastron passage is stated to have occurred 
6,950,000 years ago. The whole subject is, of course. 
highly speculative. 
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Electricity 


Albert Medal Awarded to Marconi.—The Albert Medal 
of the Royal Society of Arts, England, which is awarded 
annually for distinguished merit for promoting arts, man- 
ufactures, and commerce, was presented to Guglielmo 
Marconi this year. The medal was instituted in 1863 
when the Prince Consort was president of the society. 

Electric Drive in a Paper Mill.—A paper mill at 
Maumee, Ohio, reports a saving of $400 a month as a 
result of the introduction of electric drive. Previously 
this mill operated with steam power, using two 100- 
horse-power boilers. Now in place of being driven from 
long lines of shafting, the machines are individually 
driven by motors. Not only has this resulted in a direct 
saving of power, but it has been found possible to reduce 
by two men the regular force of workmen. 

A New Alternating Current Fan has made its appear- 
ance in which variation of speed is obtained not by means 
of a rheostat, but by rotating the windings of the fan. 
The advantage of this is that the fan may be started at 
any position of the winding without danger of burning 
out by merely operating a push button. The energy 
that is consumed by the fan varies with its speed, which 
is not the case with the ordinary fan. When this fan is 
operating at full speed it takes 24 watts, and at the lower 
speed, it consumes about 7 watts. 

Electric Air Brake.—Electric-pneumatic brakes are 
soon to displace the air brakes used on the passenger 
trains of the Pennsylvania Railroad. This form of 
brake has been found necessary because of the weight 
of trains made up of all-steel cars. In long trains the 
shock and surging accompanying the application of the 
brakes has proved very objectionable indeed. In a 
twelve-car train it takes eight seconds for the full braking 
force to be felt at the last car. With the electro-pneu- 
matie brake, the braking power will be exerted at the 
same instant on all the cars, and within two seconds 
after the application of the brakes, the whole braking 
foree will be exerted throughout the train. 

Lamp Trimmers’ Safety Signal.—Are lamp trimmers 
frequently find it difficult to lower the are lamp on a 
busy street without the danger of having the lamp 
crashed into by passing vehicles. The driver of a car 
is more apt to keep his eyes on the road than to look up, 
and sometimes the glare of the sun will prevent him from 
seeing a lamp that is hanging just high enough for his 
vehicle to hit it. Realizing this danger, a man in Min- 
neapolis has devised a signal consisting of a tripod with 
two white signal wings on which red circles are painted. 
This the lamp trimmer places on the street under his 
lamp, and then he may lower the lamp without fear of a 
collision. 

Cell Which Reverses Polarity When Illuminated.— 
In a paper read before the British Physical Society, 
Mr. A. A. Campbell Swinton describes a curious phenom- 
enon in a galvanic cell having for one electrode a plate 
of zine and for the other tinned copper, coated on one 
side with selenium and varnished with enamel over the 
remainder of its surface. When these plates are im- 
mersed in tap-water the galvanometer shows that in the 
dark the zine is electro-positive to the selenium, but 
when light falls on the selenium the polarity is reversed. 
If in place of the zine plate, a plate of carbon or copper 
is employed, then the selenium proves to be electro- 
positive in the dark and electro-negative when illumin- 
ated. 

Edison Batteries for Submarines.—The disabling of 
the submarine ‘“‘F-4"’ in Honolulu Harbor, the cause of 
which at present writing has not been ascertained, 
has led to the surmise that some trouble might have 
been experienced with the batteries. Should sea water 
have come into contact with the sulphuric acid of the 
batteries, chlorine gas would have been generated. Of 
course sulphuric acid is not the only electrolyte that need 
be used in storage batteries. The Edison battery, for 
instance, uses a potash solution which gives off no 
poisonous gases when coming into contact with sea 
water. Public interest in the Edison cell has been 
aroused particularly by the fact that the new submarine 
“L-8,” which was recently launched, is equipped with 
this type of battery. 

Tiny Motor for Dentists’ Use.—An electric motor, 
even in small sizes, is quite heavy for the power it yields. 
For this reason dentists have been using a motor mounted 
on a bracket, and connected by a flexible shaft with the 
point of application of the power. Recently, however, 
a miniature electric motor has been devised for the 
dentist’s use which is so small and weighs so little that it 
may be connected directly to the dental chucks and used 
as a hand tool, thus doing away with the cumbersome 
universal shaft. In place of the shaft a light electric 
cord connects the motor with a lamp socket. The motor 
is one of the smallest ever made for commercial use. 
Its weight is but 514 ounces, and it is 134 inches long by 
1% inches in diameter. It uses only 12 watts and op- 
erates at a speed of 15,000 revolutions per minute. 
It can be used either on direct or on alternating current. 
A control switch is mounted on the motor where it can 
he operated conveniently by the hand. The speed of 
t'* motor may be controlled by a foot-operated rheostat. 
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The Non-magnetic Yacht “Carnegie” started March 6th 
on her fourth cruise, which is expected to continue for two 
years. During the period November, 1915-March, 1916, 
an attempt will be made to circumnavigate the globe 
between parallels 60 and 65 degrees south latitude. 

Sven Hedin, the distinguished Swedish explorer, has 
been excluded from honorary membership in the Royal 
Geographical Society and from the Russian Imperial 
Geographical Society, on account of his pro-German 
attitude in connection with the war. Both bodies will 
probably be heartily ashamed of themselves after peace 
is declared. Patriotism and science should not interfere 
with one another. 

Is Arsenical Spraying Dangerous to Birds?—It has 
been commonly reported that arsenical spraying of 
trees in New England in order to eliminate the gipsy 
moth has proved fatal to many birds, but according to 
Dr. L. O. Howard, Chief of the U. 8. Bureau of Ento- 
mology, investigations fail to show any such result. 
The absence of birds from the regions where spraying 
has been practised can be explained by the fact that the 
spraying causes a scarcity of insect food, and the birds 
are obliged to seek this elsewhere. 

A Travel Course in Physiography is an interesting 
item in the programme of the fortheoming summer 
session of Columbia University. This course will take 
the form of a physiographic excursion to the western 
United States, conducted by Prof. D. W. Johnson, last- 
ing about two months. The party will visit the Devil’s 
Tower, Yellowstone National Park, Glacier National 
Park, Crater Lake, the Yosemite Valley, Royal Gorge 
of the Arkansas, the Pike’s Peak region, and probably 
also Lassen Peak and the Lake Bonneville region. The 
start is to be made from New York in July. 

Modern Piano Wire.—Supplanting the hard, high- 
tension strand of old, the piano wire in demand to-day 
for the highest grade instruments is tough and fibrous 
and of absolute uniformity, and when cut, it shows a 
clean, white steel. The piano makers have, by actual 
test, been brought to see that the softer wire has the 
greater artistic merit. The latter vibrates so evenly 
throughout, when actuated by the proper degree of 
energy, that a true fundamental tone results, with just 
enough of the octave to impart brilliancy, of the fifth 
to impart timbre and of the third and sixth to impart 
richness, and will be amplified by the sounding board. 

The Rediscovery of ““Nephritic Wood.”—Mr. W. E. 
Safford recently addressed the Botanical Society of 
Washington on this subject. ‘Lignum nephriticum,” 
or ‘“‘nephritic wood,” so called on account of its supposed 
medicinal properties, was obtained from Mexico and 
widely used in Europe in the sixteenth, seventeenth and 
early eighteenth centuries. It is constantly mentioned 
in the scientifie literature of those centuries. An in- 
fusion of the wood in water produces remarkable fluores- 
cence, and this phenomenon was observed by the Hon. 
Robert Boyle in the seventeenth century. In modern 
times this wood has been nearly forgotten; searcely a 
fragment of it is now to be found in drug collections, and 
its botanical identity has hitherto been altogether un- 
certain. It is now identified as LHysenhardtia poly- 
stachya (Ortega) Safford. Mr. Safford exhibited speci- 
mens of the wood and botanical material, and Dr. Briggs, 
of the Bureau of Plant Industry, showed the fluorescence 
of its extract in the rays of an are light. 

Agricultural Atlases of the United States.—A notable 
undertaking of the Office of Farm Management, U. S. 
Bureau of Plant Industry, is a large agricultural atlas 
of the United States, to which several other branches 
of the Department will contribute. This work will be 
published, in the first place, in the form of a number of 
separate monographs, which will ultimately be combined 
to form the complete atlas. Pending the completion 
of the large work, a similar work on a much smaller scale, 
adapted for use as a school atlas of American agriculture, 
will be issued—probably this year. This will comprise 
about 100 pages of maps and diagrams, accompanied by 
a brief text. The maps will present the following sub- 
jects: Relief; soils; climate; crops (distribution, seed- 
time and harvest, etc.); live stock distribution; size, 
value and tenure of farms; rural population. 

Public Education and Cancer.—The campaign for 
public education which is now being undertaken by the 
American Society for the Control of Cancer should be 
productive of good results if the experience of Germany 
is any criterion. The campaign originally initiated in 
eastern Prussia by Winter of Koenigsberg for the in- 
struction of all people, but particularly of women, in the 
early symptoms of cancer explained the value of the 
earliest possible surgical and medical treatment. In this 
campaign the co-operation of the laity and the medical 
profession on the one hand and the press on the other 
was enlisted with excellent results. When the cam- 
paign was started in the early nineties the cancer death 
rate of Koenigsberg had increased from 53 in 1880 to 
110 in 1893. The rate continued to increase up to 1907, 
when it reached a maximum of 139 per 100,000 of the 
population. Subsequent to that year the rate gradually 
declined to a minimum point of 118 for the year 1912. _ 
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Invisible Aeroplanes.—Of late there have been made 
attempts to construct aeroplanes of a transparent ma- 
terial, at least for all purposes where a canvas covering 
is used at present, such as the wings and the fuselage. 
One of the latest ideas of the kind is said to. be an aero- 
plane which uses un-inflammable celluloid for the wings 
and other parts, and when flying at a few hundred feet 
in the air the apparatus is quite invisible, ‘according 
to reports. A new muffling box on the motor serves to 
deaden the sound. One advantage of the transparence 
is that observations can be made in all directions. 

A Reaction Helicopter.—A patent has been granted 
to Alphonse Papin and Didier Rouilly of Paris, France, 
No. 1,133,660, for a Helicopter, the improvement being 
applicable to all helicopter machines. In the improved 
helicopter the propulsion is effected by the reaction ob- 
tained from jets of air blown into the atmosphere 
through orifices or nozzles in the helicopter, on the 
principle of the aeolipile, the single propeller or screw 
of the helicopter having hollow blades or wings and the 
screw carrying blower means to propel air through the 
hollow wings and out of the orifices. 

Three Aeroplanes for the Navy.—It has been an- 
nounced that the Secretary of the Navy is about to place 
an order for three hydro-aeroplanes with the Burgess 
Company, of Marblehead, Mass., at a contract price 
of $11,500 each. Bids had been asked for the furnishing 
of ‘three or six machines, the award to be based on the 
completeness of the proposals, and the extent to which 
the designs conformed to or exceeded the requirements, 
and owing to the character of the bids it was decided to 
contract for only three machines at this time. This 
is the first contract placed since Congress appropriated 
$1,000 for aviation. 

Panhard-Levassor Aviation Motor.—The new 100 
horse-power type belongs to the class of light water- 
cooled motors, and its lightness is secured by a judicious 
grouping of the parts rather than by an exaggerated 
lightening of the pieces. The V-shape is here adopted, 
and there are two sets of 4 cylinders mounted en the 
crankease at a 9) degree angle. Water cooling, which 
is common to each set of 4 cylinders, is noteworthy by 
the adoption of longitudinal cooling wings upon the water 
jacket, on the outer side, while the valves all lie on the 
inner side or next the top of the motor, being driven by 
a single cam shaft. Bore 4.4 inch by 5.6 inch stroke; 
speed 1,500 revolutions per minute; weight 440 pounds, 
which gives the weight per horse-power as 4.4 pounds. 

Firing Between Propeller Blades..-A year ago—on 
April 11th, 1914—the Screntiric American illustrated 
a machine gun firing over the tractor screw on a mono- 
plane. A German "patent has recently been issued 
describing a means of shooting through the disk area 
of a propeller. The trigger of the gun is geared to 
the engine so that when a blade is in the line of fire 
a lock prevents the gun from being operated. Roland 
Garros is said to have chased and brought down two 
Tauben recently by firing between his propeller blades. 
The difficulty of the operation may be judged by the 
fact that the normal speed of a Gnéme motor is 1,200 
revolutions per minute. The builder of the Heinrich 
biplane also proposes to arm the machine with a gun 
firing between the blades of the tractor screw. 

Two Hundred Horse-power Anzani Motor.— The latest 
Anzani motor is one of the most powerful that is in use 
for aeroplane work. It has 20 cylinders grouped 
around a circular crankease, cylinder bore 4.2 inch and 
stroke 5.8 inch. Speed is 1,250 revolutions per minute 
On this type there are used 4 groups of 5 cylinders, all 
cylinders being of the same size. On the barrel-shaped 
erankease each group is spaced along so that the ecyl- 
inders are staggered with reference to the other groups, 
but viewed from the front, the effect is a star with 10 
fore cylinders and 10 rear cylinders, while the side 
view shows each of the four groups lying in a somewhat 
different plane. Two cranks are used on the shaft, 
No. 1 being operated by all the rods of 10 cylinders and 
No. 2 by the remainder. Weight of the Anzani motor 
is 682 pounds. 

Stabilizing Apparatus for Flying Machine.—<An auto- 
matic stabilizing apparatus, particularly of that class 
in which a pendulum is provided is shown in a patent 
No. 1,132,503, to O. Wittokowski of Dusseldorf, Ger- 
many, the object being to provide an apparatus which 
will not be injuriously affected by the inertia of the 
pendulum when the flying machine changes its velocity. 
In doing this the pendulum, which is designed for 
stabilizing the flying machine in a longitudinal direction, 
is provided with a plane or planes which have a rocking 
support on a transverse axis and are so connected with 
the body of the flying machine that they are set, when the 
body is inclined at a certain angle, at a corresponding 
angle in order that in each position of the body the 
forces acting on the same are at an equilibrium, such 
forces being the pull of the propeller and the resistance 
of the front faces of the body of the machine and the 
pendulum. Thus in operation the air resistance of the 
pendulum is varied according to the inclination of the 
body to the direction of flight. 
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The European Infantryman’s Rifle 
‘ . ’ . . » y sf . > 
Comparison of Mausers, Mannlichers, Lee- | !| Enfields, and Other Weapons Used in the War 
} 
By Edward Crossman 
| 
j On the Whole the Great Military Powers Agree As Might be Expected the German Mauser 
i in the Demands They Make of the Service is the Best Service Rifle Now in the Field. 
Rifle. England Seems to be the Worst It has Been Adopted by Other Fighting 
Off, Because Her Troops Are Not Nations, Notably Belgium, Turkey, 
Uniformly Armed and Russia 
ry. HE British were caught in bad shape when the war America for telescopic rifle sight depending mostly imong those fighting. It has a long sword bayonet, 
I roke t Ihe have clung to the old Lee action upon the makers of the telescope sight for the Ameri usually carried in a scabbard at the soldier's belt. With 
tal ! ’ and with many changes have used it ean army In our own service the two best shots in Its £ barre and long bayonet, it gives a stabbing 
ever si veakne ind the advent of better each company of infantry are armed with rifles length of 5 feet 9 inches with the bayonet on, beating 
le Evidently the hope of an automatic military equipped with fine prismatic telescope sights, for just the others save the long bayonet of the Frenchman. 
rifle " m from disarming their troops of the this sniping work The German soldier has eight inches the better of 
ila ing them with a better rifle, like the On a well-lighted and defined objective, the telescope the argument over the British soldier when it comes to 
I M rifle sight offers no advantage to the man with normal crossing bayonets, and the extra eight inches easily 
i wwe the short Lee-Enfield in the regular eyesight, but in picking out a partly hidden or badly turns the battle in favor of the longer, if both men are 
4H vy on the Continent, a rifle using lighted mark, the telescope sight gives the rifleman the of equal skill 
F cartridge omething like the clip of sume advantage that a fine prismatic field glass gives The Japanese, in true Japanese style, a people who 
t M filling the Mauser magazine. Only the person using it It is necessary merely to find the lift everything they fancy and make it without regard 
the Brit ‘ having a protruding box magazine, mark in the field of the glass, touch it with the needle to the laws of patents or copyright, make a rifle that is 
holds 1 tridge r two clips at a time, against the point in the telescope field and squeeze the trigger a Mauser in the points that are good, terming it “Year 
five other rifles like the Mauser and its The telescope mounted on the American service rifle, os It fires a 0.25 caliber cartridge, with pointed bullet 
An } he new Springtield, a Mauser with although not yet perfect, is probably the most carefully and a velocity of 2.900 foot-seconds. 
! designed telescopic sight ever made Short and com The Canadians, in spite of being part of the forces of 
Un territorials, or “militia,” as we would pact, it is furnished with graduated elevating and the British Empire, cast out the ancient and honorable 
c tl e the older long rifle, giving different traversing disks for the finest adjustments in range and Lee nearly ten years ago, taking the Ross, a rifle made 
} d of course a nuisance were two forces of windage No other instrument of its sort approaches by Sir Charles Ross of Scotland, in Quebee. Their pres- 
the tw fizhting on the same line. Both rifles it, save the sighting telescopes used on field guns. Opti ent rifle, practically the rifle that sells on the American 
i f ngth and simplicity to the Mauser cally, it is hardly the equal of the German glasses. market for sporting use, fires the regulation 0.303 Brit- 
| I 1 an experimental rifle finished and a The French ‘ Lebel’’—An Amusing Rifle. ish army cartridge instead of the much better Ross 
few re f erimental issue when the war broke The French use a rifle, the Lebel, that looks like the product, the 0.280. This, of course, because of the 
iM he 0.280 cartridge much like the Ross old wrecks sold in department and army sale stores, necessity for using the same cartridge as the British 
of « it cannot be used, not being beyond the aud labeled Veterli or something similar to it It has troops 
extn a tubular magazine in the forestock like an American This Ross is a straight pull rifle; that is, by an ar- 
The British Mix Their Rifles and Ammunition. repeating rifle, the receiver is nickel-plated, and, all in rungement primarily like the familiar spiral screw- 
Worse st the British have a mixed lot of ammuni all, it is the most amusing locking rifle of the whole driver, the bolt with the locking lugs is revolved by 
thor it might cause bad mixups in giving sight collection. Its whole get-up looks crude and child-like pulling straight back on a bolt handle and separate 
set | tlating the fire of troops. The regu Add to this a fearfully long triangular bayonet, such as sleeve, unlocking the bolt without the usual haif turn 
Continent are using the Mark VII, a spitzer the American army discarded twenty years ago, give of a bolt handle, as on the Mauser, Krag, new Spring- 
174 x ided into the same old 0.308 case, but the soldier carrying it a long blue coat like an overcoat field, and Lee-Enfield. 
' uM) t-seconds instead of 2,000, as did the old and a pair of red trousers, and you've got a picture to The Rifles of Austria, Bulgaria and Greece. 
Mark VI h blunt nose 215-grain bullet. This Mark make the gods weak from laughter The same principle is used in the Mannlicher straight 
Vil is f cartridge, but there is not enough of it, The cartridge is quite interesting, with its solid cop pull of Austria, Bulgaria, and Greece. This type of 
ud the British must fall back upon the Mark VI old per-zi ¢ alloy bullet. Not satisfied with the virtues of rifle action is very fast, a snap back and forth of the 
t iff ower velocity; and worse than this the sharp peint, the French went still farther, and put wrist being sufficient to operate it, but it is more tiring 
es sighted and with sights graduate! on a tapering stern on their bullet; so it is a true boat- for a long series of shots because of throwing tbe strain 
for tl ‘ munition shaped bullet, instead of being cut off square behind on only one set of muscles 
I f ‘ iple, a regiment of the line, armed like like all other bullets. Thus, the bullet is given a All the other rifles use what is called the turn-bolt, 
the short Lee, but supplied in the rush streamline form, which even German ballistic experts a long cylindrical bolt containing striker and main 
ith the Mark VI or old ammunition admit cuts down air resistance. It weighs 170 grains spring, carrying an extractor on the head, and having 
if ti flicers giving range and sight settings did not and it leaves the rifle with a speed of 2,400 foot-sec two steel lugs to lock against the explosion, working 
) ‘ l ember this and give a far higher sight onds. It is quite as good as the English cartridge. ‘The back and forth in grooves cut in the receiver. The bolt 
etting » compensate for the lower speed of the old magazine is loaded, not with clips or chargers like the is locked by turning it a quarter round to the right, 
style stuff. the entire fire of this regiment would be rifles of the others, but by the slow process of cram revolving the lugs in behind shoulders in the frame; it 
wasted, because the bullets would strike the ground ming in one shell after another into a tubular magazine is unlocked in the reverse direction, hence the hame 
short f the irl Mixed ammunition, like mixed like an American Winchester's turn-bolt, as opposed to the straight pull rifles of Aus- 
rifle f htfu bad thing in hard fighting The Russians and Their Modified Mauser. tria, Greece, Bulgaria, Switzerland, and Canada. The 
rt | VIl is loaded with 40 grains of tubular The Russians use a modified Mauser, with ammuni chief virtues of these rifles is the strength, the sim- 
ecordite powde i vellow, celluloid-like stuff that comes tion of the old blunt nose type like the British Mark YI, plicity, and the impossibility of jamming the mechanism 
in tube just the length of the shell space be velocity 2,000 foot-seconds. The bayonet, a triangular for more than a moment. All the essential parts can 
hi thre A bundle of the sticks is pushed into one, is always fixed, is very hard to remove, and has be removed for cleaning and repairs without tools. 
the irtridge, then the neck is formed by machinery no seabbard. It is carried on the rifle at all times—a This is true in the highest degree with the German 
and I et seated in this neck very clumsy, crude and senseless scheme Mauser, in the lowest with the French Lebel and the 
The British have bought a huge number of the The Belgians use the Mauser, with ammunition of straight pull Mannlichers. 


Japane ‘ e rifle, a modified Mauser manu 
fact 1 japanese arsenals, but fear to send 
them to the Continent because of the great complica 
tions t would add to the already hard problem of 
upplying the right ammunition for the various types 
f rifles their trooy already are using Unless a com 
ete unit uch as a division, can be armed with these 
rifle end them over would merely add trouble 
n" Foy e rifle is 0.25 caliber; the British rifle is 

» 20) 

vr the British have been badly blistered 
t r despised German sharpshooters, and 
they ’ ! efficiency of these men to their 
Tele opel if 

A numb f men in every German company of in 
fantry ed with the fine prismatic telescopic 
rifle sights, and with these to aid them in picking up, 
and alignin ‘ ith pun Imost hidden foes, they do 
1 it tl wor l thelr 

rh British have finally re ed to meet them at 
their own game, and have placed large orders in 


the older blunt nose type, clip-loading, like the rifles of 
all the 


charger of five cartridges is pushed into a 


In this system a clip or 
slot at the 


nations save France 


top of the magazine entrance. A push of the thumb 
drives all five out of the clip, down into the magazine, 
and the clip is thrown away The caliber, like that of 
the Russian and French rifles, is practically 0.50 


The Turks use the Mauser, of 0.50 caliber, and use to 
some extent the newer pointed bullets in this rifle 

The 
e 


of any of the n 


Austrians and the Germans are the best equipped 
the rifle line. The 
use the Mannlicher, firing pointed bullets with a velocity 


itions in Austrians 


of nearly 2,800 foot-seconds 

The Best in Europe. 
type of Mauser, from 

was taken. The 
It fires spitzer 


The New German Mauser 
The the 


which new 


Germans use latest 
the 


a clip-loader, weighs nine pounds 


American Springfield 
rifle 
bullets of 154 


2.900 


grains weight, with a velocity of over 


foot-seconds. The rifle in its simple sight-setting 
arrangement, its finish, its accuracy, and the high speed 


of its bullet is superior to the rifle of any other nation 


With these magazine rifles, fitted with magazines for 
charger loading, and having a wonderfully high rate of 
sustained fire, the problem is to keep the men supplied 
with ammunition for an hot battle. The 
Japanese troops went into some of the battles near the 
350 rounds of ammunition per 
some of the soldiers of cartridges 
The 350 rounds of the Japanese 
eartridge is, 350 times the 
each cartridge, this being 350 grains. Each soldier was 
besides his regular pack and rifle, 


all-day’s 


Yalu and later, carrying 
Yet 


by noon. 


man. were out 
weight of 
0.256 of course, weight of 
therefore carrying, 
17% pounds of cartridges, 

The British soldier, carrying as much, is still worse 
loaded down, because of the greater weight of his am- 
Using the old type of Mark VI, to which he 
is probably this time, he lugs nearly 21 
pounds if he takes in 350 rounds. With hasty trenches 
thrown within 400 yards of each other, as reported in 
one phase of the British fighting, there is very little 
time to replenish the supply on the firing line from the 
reserve store as is laid down by all good text books 


munition. 
reduced by 
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The Rifles of European Fighters 


They Have a Range of 4,200 to 5,200 Yards, But That Is Not Their Chief Virtue. They Shoot Flat, Thanks 
to Their Sharp-Pointed Bullets, and Flatness of Trajectory Counts for More Than Range in Shooting 

































—— 
Varied indeed are the rifles used by the warring nations. Germany’s The French use a rifle, the Lebel, that looks like the old wrecks anid 
Mauser is the best, with the 155-grain bullet and initial velocity of in department and army sale stores. The Russians use a modified 
Mauser, with ammunition of the old blunt nose type. The modern 

bullet weighs less than one third of the old musket bullet, which 


» 900 foot-seconds. The British mix their rifles and ammunition, 
which renders uniform sight setting difficult and confuses the 
means that a soldier can now carry a much larger number of 
rounds of ammunition. This | 


troops. The old smoothbore musket of our civil war had a 
percussion lock, a bore of 0.50 to 
0.58 and used bullets that weighed necessary as the repeating rifle 
from 450 to 500 grains. Its range uses ammunition so much fast 


Used by Germany, Spain, Mexico, er. The old soldier loaded his 
Turkey, and Belgium. 


was limited and it was very uncer 
The 
famous Mauser. 


gun from the muzzle one shot 






















tain in its accuracy. The modern 


military rifle has a bore of about at a time. The modern soldier 


9.30 and shoots a bullet of about inserts half a dozen cartridges 
!15 grains. Its effective range is at a time, and simple mechar 


ism loads the charges into the 


considerably over 1,000. yards, Top view of new Springéeld rifle. 


and up to that distance it is won- barrel. 


derfully accurate. 


The Martini single-shot rifle, 
many of which are now in 
the British service in the 
hands cf the guards at hom: \ 


and even in the 
q trenches It was 
Pe aban Joned in 


1890, but passed 






















Canadian service rifle 
(Ross) with sport 
ing stock 














How the bolt of a rifle is 
kept from blowing out un- 
der a pressure of 50,000 pounds to the square 
inch. United States Springfield with 










Full pistol grip on U. 8. 


" » service agi whet tie 
Service rifle (Krag). aero serve CORE ves © 






present emergency arose 

















solid lugs; Ross with screw lugs. 

These lugs engage recesses in 

the receiver of the 
KLOF 


rifle 
















American Springfield 
a modified Mauser for 
which we pay $1.15 
royalty. 






Re om 
sa 










be pressed 
into maga- 
zine. Shells 
are stripped out of the clip 






Bolt and mechanism of the new American 
Springfield made in our arsenals. 











German telescopic sight on 
sporting Mauser. (Zeiss 
optical system.) 





Four types of propellant 
smokeless powders. 
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Charge taken from 
American = service 
eartridge, tubular 
grain of pyrocellu- 
lose. 







Flakes from 
French cartridge 





Flat strips Tubular cordite from 
of cordite. British service 
cartridge. 
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U.S. Spitz 


used by White 





The Bullets of the Fighting Nations 


How the Shape of a Bullet Affects Its Flight 


much so that 


rose multitudinous fools about the country with the 





anywhere from the muzzle to the 500-yard mark were 


was adopted because of 









rifle sighted for 500 yards. humane disposition. 


In other words, the new cartridge The United States promptly 


took it up, calling in its 





called by the Germans—gave a danger space of more Springfield, and 


rechambering the 






500 yards of space from the muzzle of 


in this rifle 


of 220 grains and 





muzzle speed of 2,200 foot-seconds and substi- 
velocity of 2,700 






150 grains with a 
a high muzzle velocity, and this in turn can 


The extreme range of the two sorts of bullets is 5,200 
4,200 yards for the old 








confers comparative immu nose bullet used in the Springfield. 


me pause here and spear a 


fallacy common 





The extreme range of a rifle— 


from 215 grains has to force its among the uninformed. 






istance, and retain is the reagon for the sharp point bullet used by 


the distance to which it will carry when pointed at an 






5 degrees from the horizontal 


has absolutely 


by-product, not a 
sought for by rifle designers, not cared for 






a “NSpitzgeschoss,” 


men, and absolutely not considered. The 





a queer hybrid of German and English in the 


in military walks of life cares not a whoop 
whether the bullet finally winds up 4,200 yards or 4,200 







English-speaking 


to be judged by 


friends to the contrary notwithstanding 


at an angle 
its extreme 


the number of 
hairs in his eyebrow. Extreme range, we have said, is a 


a horse is to be judged by 
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by-product; nobody cares what it is, because it is not 
used, nor is half of it ever used. 
Promise a fighting man a rifle that 
space of 1,000 yards but the bullet of which faded into 
1,500, and he'd fall en your neck and call 


had a danger 
thin air at 
you brother, and probably try to pick your pockets of 
the plans of the new weapon. Fifteen hundred yards is 
extreme range for the military rifle in actual use, but 
very uncommon. A thousand yards sometimes sees the 
ball open, but often the fighting hardly begins at this 
distance 

The thing for which all ballisticians strive is a rifle 
that very flat fighting which lie 
under 1,000 yards, to obviate sight changes, and to mini- 
mize the cost of errors in range judgment. After that 
infantry fire is not 


shoots over ranges 


the range of the bullet can go hang; 
effective—worth the ammunition—at 


Therefore, 


even remotely 
ranges half as far as the rifle would carry. 
the surest way to prove that you don’t know the first 
principles of the military rifle is to begin to talk about 
The two favorite questions of the proletariat 
How far will she shoot?” 
fast 


does she 


its range 

“How many does she hold? 
knows what is needed asks, “How 
How flat 


The man that 


ean the magazine be recharged? 
shoot 7” 
Now, the little that 


promised to ooze through parties on the other side of 


harmless sharp point bullet, 
the argument so gently that they would hardly mind it, 
turned out to be a little devil. Its evil disposition varies 
with the rifles in which it is used, due probably to dif 
ference of balance of bullet, ete. 

In the American Springfield it does just the opposite 
to what it 


because of its high speed, and because it is very easily 


promises. Because the weight is far back, 
upset, it proceeds to spin widely on its tail when it hits 
tissue, if not to travel sideways like a hog to battle. 
It rips and slashes and knecks things out of time by 
the shock it imparts. Once in a long while it behaves 
like a civilized bullet, but not often. It is very freak- 
ish in its travel. Stewart Edward White records one 
bullet that 
through to the left, broke it, 


beast in the right shoulder, went 
traveled down the left leg, 
Mr. White, and hit the 


between him and the animal! 


struck a 
came out on the side toward 
ground half way 

So the poor soldier may be shot in the watch pocket 
and have the bullet emerge under his left toe. 

Roosevelt was the first writer to call attention to the 
He took toe Africa a 
spitzer bullets and some 220-grain 

jacket bullets. 


peevish disposition of this bullet. 
lot of regular army 
seft point 


dum-dum In two weeks he 


abandoned the dum-dum bullets as being much less 
deadly than the regular spitzers used in the army rifles 


of the United States. Mr. White shot 185 head of Af 
rican game on his first trip with the Springfield and a 
He bagged 179 of the 1S5 hit, 
little time in argu 
Understand me, full-jacket, 
point bullets, with the points untouched, and in no way 
They do neither. 


165-grain spitzer bullet 
showing that the bullet wasted very 
ment these are sharp 
designed to break up or mushroom. 
Jack London writes about the ripping, tearing wounds 
found on the Mexicans at Vera Cruz—all done by the 
little bullet in its 
spinning course through the flesh. 


staggering, tumbling, 
On the other hand, 
the old types of bullets, like those used in the Krag, 
and in the British 0.303 up to 
metal-patched bullets of blunt point, make clean little 


sharp point 


recently, long heavy, 
holes, and give no such slashing effects. 

the Germans, and the French, and 
and possibly the Bel- 
all use the spitzer bullet, you can 


So, knowing that 
the British, and the Canadians 
glans to some extent 
see that the 
literature, might suspect from the effects on their men 


Germans, not reading English shooting 
that the foe were shooting little buzz-saws, not bullets 

Europeans have known for some time of the effect of 
these bullets; the Germans should, too. 
spitzer bullet 
seem to give this slashing, ripping effect; the British 
report the same effects as those from the older type of 


sharp point 


Queerly enough, the German does not 


blunt nose bullet, clean-cut holes. 

Years ago the Russian Red Cross Society asked the 
Russian Minister of War to inquire into the effects of 
the pointed bullets, then used for the first time by the 
Germans and Austrians. The Red Cross people alleged 
that these bullets had been proved to be unstable, to 
tip on entering the body, and to keyhole—travel side- 


Wiys. So the evil effect of the spitzer was a matter of 
public knowledge years ago, and it seems that the 


German bullet was not immune. 

So, except for the looks of the thing, if the British 
choose to use their old Mark IV, hollow point, Zulu- 
killing bullet instead of their Mark VII spitzer, they 
will be doing the foe a kindness—by departing from the 
rules of the convention. 

Shooting for experiment on the tough Catalina wild 
goat, I have killed, with a companion, five goats with 
five shots from the army Springfield. Every one died 
instantly, yet not one was like any other in the effects. 
One was slashed open alongside as if hit with a giant 
knife, and his entire internal economy exposed. Another 
showed no mark either of exit or entrance, another had 
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a slash along the back where the bullet hit, as if he 
had been struck with a cleaver, but the bullet had not 
gone in more than enough to break the spine; while 
still another had a terrific slashing wound of exit in 
the shoulder. 


The Nutritious Sugar-beet 
fig sugar-beet, due to highly efficient breeding, 
yields under existing farm conditions the 
amount of digestible dry substance per acre of any crop 


largest 
grown. Northern Colorado, during the last decade, has 
produced an average yearly crop of about 12 tons of 
sugar beets per acre, containing 22% per cent digestible 
dry substance and about 9.6 tons of tops per acre, con 
a total 


substance per acre, 


taining 15 per cent digestible dry substance, or 
of 8.200 pounds of digestible dry 
if all of it could be utilized as a stock food. 


The im 
mensity of this figure will be more apparent when it is 
realized that it would take a crop of 100 bushels of corn 
and 4% tons of fodder per acre, or a crop of 8.2 tons of 
the quantity of digestible 
Although such crops 


alfalfa per acre, to equal 
food produced by the sugar-beet. 
of corn and alfalfa are possible, they are rarely, if ever, 
produced, while the sugar-beet crop mentioned has been 
grown on an average for ten years in the vicinity of 
Fort Collins, Col. 
proportion of the growers have exceeded this average. 


In fact, during these years a large 


while in favorable crop years the entire average has 
been considerably higher. 

Of course, the cost of growing an acre of sugar beets 
is considerably higher than the cost of growing a like 
area of corn or alfalfa; but this is offset by the fact 
that, by means of the sugar factory, it 
extract portion of the digestible dry 


is possible to 
from the beet a 
substance in the form of sugar, to the extent of from 
two to three thousand pounds per acre. The price ob- 
tained for the sugar covers the expenses and profits of 
farm and factory, so that the remaining food properties 
may be sold at prices below the level of equivalent 
available foods. 

At present all of the 


realized. 


food 
sugar-beet is not This is due partly to the 
indifference of the farmer, partly to the fact that feed 


available value of the 


ing on a small seale on the farm is not popular, and 
partly due to the recent establishment of the industry 
and the uncertainty that heretofore has discouraged the 
factories from investing permanently the large sums 
necessary to obtain all of the food content possible in 


the most economical form. 


A Substitute for Glass in Automobiles 
ee many years it has been one of the endeavors of 

automobile body manufacturers, especially of limou 
sine and sedan bodies, to find a substitute for the dan 
used as windows in these motorcars 


gerous glass, 


Several types of “safety glass” have been proposed, but 
for some reason or other it has been found impossible 
the splintering glass with its danger of 
In tops for tour 


to eliminate 
cutting the passengers in a collision. 
the other hand, celluloid and mica 
their 
simple reason 


ing cars, on have 


also been found very unsatisfactory, and con- 


continued for the 
that nothing better so far has been discovered. 
brought out by 


tinued use has been 


Now, however, a material has been 
one of the largest manufacturers of explosives in the 
under the Cellon, 
qualities. In the 


world, trade-name which 


y ISSESSECS 
place, it is 
Sheets of 


first 
handling. 


some remarkable 


almost unbreakable by ordinary 
this material can be bent backward and forward many 
this transparent 


product can be subjected to blows without showing frac 


times, without breaking; blocks of 
desired thickness, up 
140 by 


In rods and tubes the material can be had in 


tures; it can be produced in any 


to half an inch, in plates measuring 60 centi 
meters. 
any desired thickness. Clear and completely transpar 
ent, light or dark colored, mottled or even black, it can 
be used for the manufacture of all objects now made of 
celluloid. 

Its chief advantage over celluloid is its safety against 
fire. A sheet of cellon may be ignited by an open flame, 
but the burning portion will melt and a few drops of 
the material will fall to the ground. It will not con 


tinue to burn. Its weight can be calculated for any 
desired thickness and size from the statement that a 
plate 60 by 140 centimeters, 1 millimeter thick, 


weigh 1 Translated into 


will 


kilogramme. inches and 


pounds, the material weighs about 2.6 ounces per hun 
dred square inches of 0.04 inch thickness. 
Cellon is fastened by nailing it down, thin sheets by 


sewing on; it can be glued on by the use of “cellon 


lack.” It is used for telephones, electric switch boards, 


toilet articles, windows for automobiles and aeroplanes 
and dirigibles (see Zeppelin passenger ships), and is a 


perfect isolating material for all electric apparatus: 


ean be cut and trimmed with an ordinary knife 


warmed in hot water and then molded in any desired 


shape; is impervious to water, gasoline, petroleum, oil 
turpentine, and gas. 
made with cellon as a 


Cellon-lack, the new varnish 


base, promises to become invaluable as a varnish for 


401 


aeroplane and balloon materials, because of its resist 
unce to the influences of gasoline, oil, and water In 
stead of reducing the tensile strength of these mate- 
rials, cellon-lack is said to increase it. 

While at little chance of 
material being introduced in the United States, the end 
of the 
American 


present there seems this 
will 
The 
Dr. Kichengruen, in Germany 


present war undoubtedly see its use in 


industries. process of manufacture is 


patented by 


The Work of the “Scotia” in 1913 

_ British government has just published in two 

volumes, one of text and one of diagrams and charts, 
the detailed scientific results attained in 
with the ice patrol of the “Scotia” in 1913. It will be 
recalled that after the loss of the “Titanic” in April, 
1912, attention was called to the question whether any 
taken to Atlantic 
establishing an ice patrol to the 


connection 


steps could be render steamship 
routes more safe by 
north of these routes, and in the following spring the 
“Scotia” was sent out experimentally for this purpose 
at the joint expense of the British government and the 
The staff 


grapher, a meteorologist, and a biologist. 


shipowners. scientific included a hydro 
The expedi 
wireless reports on the state of the ice 


land 


tion sent daily 


and the weather to the nearest station, whence 
they were ultimately distributed to vessels and to the 
hydrographic and meteorological offices of the United 
States, Canada, and Great Britain. The scientific work 


included a wide range of hydrographic, meteorological, 


and biological investigations. Fog, which is no less 
important than ice in the area under investigation, 


was the subject of numerous observations, in which 


good use was made of meteorological kites. The whole 
undertaking was so successful that the International 
Conference on Safety of Life at Sea, 
London in November, 1913, established an international 


which met in 


ice patrol to continue on a larger scale the work initi- 


ated by the “Scotia.” 


The Current Supplement 
\ ANY branches of modern science depend for their 
4 interpretation and explanation on the “ton,” and 
a thorough understanding of ions and atoms, and their 
scientist 


relationship, is indispensable to the modern 


and necessary for the understanding of scientific litera- 


ture. Many will find the lectures on this subject by 
Sir J. J. Thomson, the first of which appears in the 
current issue of the ScIENTIFIC AMERICAN SUPPLEMENT, 


No, 2052, for May 
article on vocational guidance is a particularly 


Ist, 1915, absolutely invaluable. An 
timely 
topic of modern welfare. There is an illustrated de 
scription of the operating mechanism of the U. 8. cel- 
telling how warships are coaled at 


lier “Jupiter,” REA. 


How the rifling of the barrel of a firearm affecta the 
flight of a bullet is explained in a most interesting 
article, with several diagrams. There is a discussion 
of the dyestuff situation. Notwithstanding all that 
has been written about the conduct of the great war 


few appreciate how widely the automobile truck has heen 
utilized and the great variety of different tasks which 
it is successfully performing. Something of this is told 
in the article on The Motor Truck in Modern Military 
Service. Another matter of interest is the description 
of the 
Much has been printed about the German 


manufacture of gasoline by “cracking” crude 


oils. *Taube” 
aeroplanes. An account of the evoiution of this type, 


with a number of diagrams is given. An important 


subject is the formation of ozone in the 
this 
made for 


upper atmo- 


sphere, and the article begun in issue treats of 


experiments and observations determining 


this question. There are also articles on gaseous ex- 


plosions; a steam-electric wrecking crane; the evolu 


tion of the elements, and a consideration of the work 


of Prof. Arthur von Auwers, the astronomer 


Hand Firing of Soft Coal 
that a 
more attention or promises more real benefit tn its 


T is not often Government bulletin attracts 


sphere than the Bureau of Mines publication on Hand 
Firing Soft Coal Under Power-Plant Boilers. It chron- 
icles the results of actual tests and seeks to so present 
the subject as to meet the need of men without technical 
lan- 
it will 
should be the 


education. So far as possible it avoids technical 


guage, and it is so worded and illustrated that 
aid the work of 
handbook of all engineers and firemen capable of follow 


practical firemen and 


ing printed instructions, 


To Old Readers of the Scientific American 
_—— June number of the ScrenTiric 
commemorate the seventieth 
of Munn & Co. In that number we 
i history of the Screntiric AMERICAN, Old reader 
subscribers who visited the editorial offices in the past 


AMERICAN will 
anniversary of the 
give 


house wish te 


and 
are requested to send us their impressions, anecdotes, 
experiences, and the like. formation at 
all relating to the old offices on Park Row will be grate- 
fully received by the Editors. 


Indeed, any in 
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Fig. 2.—Showing how it 
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sectional diagram. 
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. inv 1 by Capt. Karl Oskar Leon 


SO 


mine is 
the mine is caused by impact with the two 


fhe earlier form. hi : 
f , crons wede! A torpedo 
The mine shown in Fig. 3 


yunding the mine. The explosion of 
it the top in Fig. 1. 
It sinks to a certain prearranged depth at 


spring-pressed horns seen projecting 
The action of 


floats almost vertically in the water 
in a which the propeller is automatically actuated to drive it up again. 
sure the propeller can be made to begin and cease at any depth desired. The time during 
hamber which the mine is to float can also be regulated.—[Drawings Copyrighted in the 


» the depth regulat 
United States and Canada, ] 
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Correspondence 


{Vhe editors are not responsible for statements made 
Anonymous 
cations but the 
spondents u ill be withheld when so desired.) 


in the correspondence column, communi- 


cannot be considered, names of corre- 


Military Preparedness 
To the Editor of the ScieNTIFIC AMERICAN : 
I have been much interested in your articles on our 
member of the cadet 


where I 


military preparedness, I was a 


organizations at Pennsylvania State College, 


years ago, and where I ranked as 


graduated a few 
I fee! that 
that the 


eaptain. your comments upon our training 


are true, training of such camps (summer 
training camps for officers) as you describe would be 
W. J. DUuMM. 


very good. 


Newark, N. J. 


Military Drill in Place of Gymnasium 
To the Editor of the ScrenTIFIC AMERICAN 
much interest the articles on “An 
Land” 


believe are the majority 


I have read with 


Undefended Treasure and am heartily in sym 


with them, as I of our 


wondered if the idea had ever been sug 


pathy 
people I have 
gested, that the various State universities substitute a 
drill 


and 


military for the gymnasium, or at least make it 


allowing the same credits as for 
that 


to the student and at the same time give 


optional, gvm 


nasium work. It seems to me this would be of 


great benefit 


large body of well-drilled men 


us a 

Boulder, Col ERNEST GRILI 
Military Drill in the Public Schools 

To the Editor of the 

Now that the “fad” is to 

standing sufficient or 


SCIENTIFIC AMERICAN 
talk 


insufficient in case of 


about “whether our 


army is 


war,” | wish to suggest the following: 


Instead of increasing our standing army so that we 


may have a stronger military protection in case of war, 


why not have military drill-masters at our public 


schools and thus have every boy, say from ten years up, 
tactics? Not would it be of 


trained to military only 


benefit to the youths from an athletie standpoint, but it 
will also create a drilled reserve of those who, as a rule, 
volunteer their services in case of war 

keeping drill-masters 


with other 


The cost to the Government of 


at the public schools would be comparatively 


means, very small In order to create enthusiasm and 


interest among the youngsters, the forming of com 


and promotion in rank should be 
This 
training as 


panies, regiments, ete., 
given to those who deserve the same will keep 
the young ones interested in their military 
well as the rest of their school studies 
However, this is merely a suggestion, and if you con 
sider it practical and sane, I will appreciate your com 
ment on same. Martin I. Zorness 
A Letter from an Old Reader 
To the Editor of the ScienrTiric AMERICAN? 


It may be of interest to you in connection with your 


dnniversary number, which [ notice is soon to appear, 
to realize how important the ScleNTIFIC AMERICAN was 
regarded by practical men in its earliest years. Along 


about IS51 or 1852, when | was an apprentice in the 


machine business at Baltimore, my preceptor, a man 


named Shipley, showed me a copy of the Screnrir1 


AMERICAN and told me that T should subscribe to it, as 
it would be of studies relating 
to the 


work I 


assistance to me in my) 


business which I expected was to be my life's 


followed his advice and subscribed to the 


SCIENTIFIC AMERICAN and continued to read it for years 


With great advantage, and IT take pleasure at this time 
of life in writing you to such effect 
Washington. D.C R. C 


The Drug Habit 

To the Editor of the Screntiri 
A recent note credited by 
the United States Public Health 


ing the use of narcotic drugs, is likely to give a wrong 


GILL. 


AMERICAN: 
you to a publication of 


Service, and concern- 


impression regarding the prevalence of this condition, 
because the publication of the Public Health Service 
is based on data which have since been greatly ex- 
tended. 

Under the permit system therein alluded to, our data 
up to March 1st, show about 2.500 addicts of the opi- 
ates. We estimate that half of the 
number in the State and possibly even a smaller pro- 
this State has 


the whole population of the United States, if we as- 


this is about one 


portion. Since about 214% per cent of 
sume that Tennessee has only the same proportion of 
addicts as of population we have about 225,000 addicts 
in the whole country. But Tennessee being an agricul- 


tural State, and, therefore, decidedly more free from 
addictions than those States 
of modern life is harder, we should add 10 per cent at 


least to this number, giving us in round numbers 247,- 


such where the pressure 
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000 addicts of the opiates alone. It is safe to say that 
there are 250,000 addicts of the opiates in the United 
States, and that they annually use about $6,500,000 
worth of the drugs unnecessarily. 

very different from the 2,000,000 at 


This is which 


somewhat sensational 
addict of the 
The 


restricting traffic in these drugs was not 


the figures have been set by 
writers, but it is bad 


opiates is ordinarily to be classed as a defective. 


enough, as the 


Harrison Act 


passed a moment too soon, and appears to have ac- 


complished an enormous amount of good, for, under our 
this 


these 


legislation on 
traflic in 


national 
illicit 


government, only 
prevent 


form of 
subject will absolutely 
drugs within the States. 

rhe Food and Drugs Department of Tennessee is the 
enforcing agent of this law and the figures given above 
books, 


Lucius P. Brown, 


are taken directly from our 
Nashville, Tenn, 
Food and Drugs Commissioner, 
State of Tennessee, 
Construction of Selenium Cells 
To the Editor of the ScreNTIFIC AMERICAN: 
I note your article on “Constructing Selenium Cells” 


in the Screntiric AMERICAN Of February 27th, 1915. 
Having constructed selenium cells for the past eight 
years, I think a few remarks from the pen of a man 


with this experience will be of interest to your readers, 

In the above-named article you say that selenium cell 
than 
Cop 


eonstructors “will not employ any other metal 


platinum.” Vermit me to correct this statement. 
per and nickel are used extensively on account of their 
The object of that 


selenium forms selenides readily with all metals except 


using platinum is 


being cheaper. 
ing platinum. It is these selenides that make the cell 
several hun 


had any 


useless I have made 


and I 


insensitive and 


dred 
trouble with them; 


cells, using copper, have never 


they are all in practical use to this 
very day. 


Experimenters desiring to make selenium cells should 
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Construction of selenium cells. 


metallic veins 


find for a 


slate base, as the 


The best 


not make use of a 


short-circuit the cells material I 


base is either soapstone, mica, or porcelain. 
recent issue of Elec 
“Bidwell” 


As explained by the writer in a 


trical Exeperimenter, a selenium cell of the 


type can be made by taking a slab of the above-named 


nuiterial, bifilar shape, 2% inches long and ™ inch 
broad, and beginning at 4 inch from one end, wind 


round it in the form of a flat spiral some No. 40 copper 


or nickel wire. The pitch of each turn of the spiral is 


inch from its neighbor. Continue winding up to 4 


inch from the outer extremity, then fix the two ends of 
the wire, by passing them through holes drilled in the 
Now 


on beside the other, thus 


slab take a second wire and carefully wind this 


forming a second spiral, the 


turns of which are midway between those of the orig 


inal one. Fix this as before (Fig. 1). Great care must 


be exercised that the two wires do not touch each other 


at any point. It will be well to make sure by testing 


this with a telephone receiver. 
stand at least 


ring 15 


For the succeeding operation a retort 


15 inches high is convenient Fix the inches 


above the base; on the pedestal place a Bunsen burner 


On this ring (Fig. 2) lay a flat sheet of brass 4 inch 


thick, and on the brass a piece of mica (to save waste 


selenium). Place the embryo cell on the mica _ plate, 


having brought the Bunsen burner close under the 


melt a few grains of stick selenium in a small! 
spoon and let four or five drops fall upon different parts 
of the cell. 


surface with a piece of mica, a steel knife or spatula, 


brass, 
Spread the melted selenium evenly over the 
and at the same time pressing it well between the wires 


During this 
fully regulated by raising or lowering the temperature 


process the temperature must be care 


of the Bunsen burner. If the temperature is not high 


enough the selenium will begin to erystallize; if too 


high, the selenium will collect in drops, being appar- 
ently repelled from the surface of the cell. The tem- 
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perature should, in fact, be just above the fusing point 
of crystalline selenium. When a smooth surface is ob 
tained, quickly remove the cell with pliers and let it 
Its surface will now be smooth and lustrous 

The cell The 


being cool, again, and adjust the 


cool. 


must next be annealed. brass plate 


ay the cell upon it 


burner at its lowest possible point. The selenium will 


soon begin to erystallize, as evidenced by its surface 
assuming a dull leaden appearance. (If crystallization 
has not begun in five minutes, raise the burner an inch 
In from five to ten minutes the whole of the 


Then gradually 


or two.) 
selenium should be crystallized. raise 
the burner until signs of fusion just 


This will probably take place when the flame is within 


begin to appear 


three inches of the brass. Instantly remove the burner, 


oceur 


and in about ten seconds re-erystallization will 


Now fix the burner 4% inch below the point at which it 


was when fusion commenced, and let it remain for four 


hours, merely looking at it from time to time to ascer 


tain that, owing to increase of gas pressure or other 


causes, the heat has not become too great After four 
hours, begin cooling by lowering the burner an ineh or 
two, and repeat this operation every ten or fifteen min 
Then 


: 


until it 


utes, until the burner is at its lowest point 


lower the gas flame at short intervals, 


When the brass plate is quite 


slightly 
is finally extinguished. 
cool, the cell may be removed. 

A cell made in this manner is found to have a resist 
ance in the dark of from 50,000 to 100,000 ohms, 

New WEIN 


York city. SAMUEI 


A “West Point” for Non-commissioned Officers 
To the Editor of the Screntriri 


All but 
United States is not 


AMERICAN: 


a few extreme pacificists will admit that the 


properly prepared in a military 


way for even the smallest war emergency All but a 
few extreme militarists will admit that the United 
States does not need an enormous standing arm) The 
tween these two extremes, is not the following pian 
sensible, logical, and practical? 

Should war be declared, the graduates of West Point 


will provide material for officers of the very highest 


type and training. The young men of America between 
1S and 40 will provide material for the common soldier 
second to none in the world. The great lack will be in 
the non-commissioned officer. 

I think it will be admitted that an army of recruits 
can be whipped into form by a West 


very short space of time when he is property 


Point officer in a 
supported 
by non-commissioned officers. Upon the supply of von 
commissioned officers will therefore depend the quality 
of the American army and the length of time necessary 
to form it. 

West 


I wish to suggest the organization of a second 
Point” for the 
Men should be admitted to this academy upon the same 
West 


They should be trained to become properly com 


training of non-commissioned 
competitive basis that is required for admission to 
Point. 
plementary to the regular commissioned officers hey 
should be educated to take charge of the humbler tasks 
throwing-up of 


should be 


of war—the digging of trenches, the 


fortifications, bridging rivers, ete. They 


trained to drive engines and automobiles, to guide aero 


planes, to erect wireless stations. They should be made 


adept, as a matter of course, in military drill. In short, 
they should be educated scientifically to fill that humble 


but vastly important place in army management which 


heretofore we have left to chance and costly experience 
But—and here is the real merit of the proposed pian 
thes 


they should be so educated that the knowleda: 


acquire in the arts of war may be equally valuabie to 


them in the arts of peace Instend of training them 
not come in their generation, 
that 


a skilled man’s part in the 


solely for a war that may 


their training should be such they will leave the 


institution equipped to take 
industries of the country. 
ublect 


to be 


In payment for this education, they are 


> call of their Government They might even he 


required to spend a short term of years in the regular 


army But, depend upon it, if our Government will 


require 


equip men with such a training no reasonable 


ments of service will prevent thousands of young men 


from competing for the opportunity to enter uch a 
school 


With 


missioned 


trained and experienced officers and non-com 


subordinates, an American army could be 


mobilized and trained in an ineredibly short space of 


time. Then let the Government work mere closely with 


our national guard, compensating the young men who 


are giving their time and energy to this thankless work 
Let a system of medals be provided for excellence i 


sharpshooting by civillans and for military drills by 


citizen-bodies. 


he result of this would surely be the creation of a 


great army of peace which could at short notice tx 
transformed into a vast army of war that would cred 
itably and defend the peace and dignity 
the United States. F.C. B ER 

Secretary, Chamber of Commerce 


Kalamazoo, Mich. 


represent 


f Kalamazoo, 
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Pedal which bends and stretches the foot. 








Mechanies. of 


The 


Convalescence 


Methods of Hastening the Cure of 


(German Wounded Soldiers 


By Walter Bannard 








Exercising the legs. 








Me IN} nd urge! have had a very serious 
| task t before them in the handling of the vast 


hosts of wounded men in all the belligerent armiec It 
is to the ‘ members of the healing profes 
slo! t I id mad rgaunized bodies 
they are « 1 geou ind isely with the great 
unde iki lenly thrust uy them So far as 
kt t ! ver failed to give their Samaritan 
care ia t to friend and foe Someone has said 
that tl ‘ ‘ rt is the only present-day branch of 
urle ( t wn tt il men i Ke There Is sore 
heed [ I t fluence in the terrible struggle 
for the injured men already under care may be far ex 
ceeded in numbers by those wounded in the coming days 
of t it 

Outsid f inoculation for tetanus it is stated that no 
atriking new treatment has so far appeared in the 
care wounds and diseuse, unless the vaccine for 
typhi ju il unced should prove its utility. The 
work done has been largely the application of the ad 


surgical science in the cure of 


the ordinary ailments and accidents to which mankind 


1dvances, though, have of late years 


There is above all the advance, most 


important i irgery, in the prevention of blood poison 
ing, there are the increased knowledge of sanitation 
the use f the Réntgen rays, and the benefits arising 
from ther recent discoveries in the art of healing 
(iwing to a these improvements, we are told, large 


nurobers of the wounded are rapidly cured and returned 


oti I t 
It i " it all strange that the medical and surgical 
skill of times of peace should be so successful in the 
era of war Rheumatism, pneumonia, and typhus are 
uch dreaded diseases of camp and trench life, and the 


reatment of fractured bones or other bone injuries by 
shot resembles that of ace'dents to the bones in ordi 


nary life fhe main « et in the surgery both of war 


toe restore as completely 


aus possible the 


nutur e j ured parts, so that the im 
provement i ti treatment of accidents made of late 
ears Al pi used shorten the soldier's 
convalescence hs ght, and electricity, which have 
all their successf plications in medical and surgical 
science it) rned to good account, and me 
chaniceo-the | ed of much value, especially in 
the after-t tment url which leave stiffened 
joint 


-therapy are not largely 





Apparatus for breathing gymnastics and pas- 
sive expansion of the chest, 








used in the United State This system of treatment 


had its origin in Swedet ima if theories have been 


largely developed in that country and also in Germany, 


where the use of machinery in the cure of injuries to 


the bones, nerves, and muscles is widely extended both 


in hospital and private practice. Dr. Charles H. Jaeger, 


the well-known authority on mechanico-therapy, states 
that, in reply to his inquiry, some six hundred institu 
tions and physicians in Germany said they used medico 


gymnastics to hasten convalescence not only in affee 
tions of the joints, but alse, in many instances, in 
diseases, as pneumonia and pleurisy, and after opera 


tions not referring particularly to joints. Most of them 


had been using this treatment for a considerable period 


or years, and convalescence, in the general opinion, was 


decided|y shortened thereby ne reason for the large 


use of mechanical methods in the treatment of injuries 


in Germany is the compulsory state insurance of work 


employer to bear the greater 
This 
methods for 


men, Which obliges the 


illness from accidents 


part of the expense of 


naturally leads the master to seek after 


shortening the duration of the workman's inaction, and 


Germans declare that mechanico-therapy has proved a 


good way of detecting the lazy worker who wants to 


ice fund This form of treatment 


live off the insura 


Germany t Is hot sur 


being of such general use in 


prising that the military hospitals there are largely 


equipped for it, as the illustrations show, a provision 
which now stands them in good stead 


The 


treatment 


mechanien treatment is generally an after 


ilthough it may begin before the injured 


bone or joint is entirely healed. It is based on the idea 


that lack of use leads to lack of nutrition and atrophy 
improvement of nutri 


functions. It 


of the part, and its aims are the 


tion and the maintenance of seeks to 


attain these ends by mass: ind gymnastics. Various 





kinds of machinery are used which have different meth 
ods of 
adjustable and the 


movement, but the force of all is 
defined. The 
taking part, passive, in 


maintaining 


movement Is move 


ments are active, the patient 


which the patient is acted upon without his own exer 


tion and resistant, in which the machine exerts a regu 
lated resistance to the action of the patient In these 


exercises the patient stands, sits, or lies, according to 


the treatment required, as may be seen from the illus 


trations. Among the apparatus used is machinery for 


bending, stretching, or rotating various joints which 


may be stiffened from trench-rheumatism or from a 


wound; machinery for expansion of the lungs, thus per 





treating stiff joints. 


A number of electric hot-air apparatus employed for 


mitting better oxidation of the blood after a shot in the 


breast: machinery for producing mechanically such 


operations as percussion, friction, kneading, or vibra 


tion These last operations are also performed by 


hand massage Hand massage is one of the cures of 
scientifically developed in the 
The soldier of to-day 


Roman 


antiquity revived and 


latter part of the last century. 
has the benefit from it once enjoyed by the 
legionary. 

Other aids employed to hasten the cure of soldiers 
eager to be back at the front are electrie light baths, 
currents of hot air heated and kept in motion by elec- 
tricity, and electricity in various other forms, as direct 


and low-frequency currents, which aid in overcoming 


the paralysis of muscles or nerves caused by a wound. 


All men who are hurt in a war are not necessarily 


wounded. In a strenuous life ealling for violent exer- 
tion many ordinary accidents may befall them, or they 
may be stunned or otherwise injured by the wind- 
concussion of the huge shells. 

To-day allows the preparation of 
stumps which can support artificial additions much bet- 


Maimed soldiers, the 


plastic surgery 


ter than was formerly the case. 
melancholy aftermath of war, are not now condemned 
measure as in past times to inaction and 
modified 


in as great 


methods of earning a living that are only 


forms of beggary. The belligerent countries are already 
trying in various ways to meet the problem of equip- 
ping the cripples of war for their new conditions of 
life In England 
being placed in homes for crippled children, where they 


convalescent crippled soldiers are 


ean learn suitable ways of earning a living. The care 


of maimed soldiers in Germany was assigned last 


August, only a few days after hostilities were declared, 
to the German Society for the Care of Cripples, which 
began to make plans for work on a large 
private 


immediately 


scale in connection with the authorities and 
This journal gave some ac- 


book written by a one-armed 


benevolent organizations 





count not long ago of a 
German, who wished to show German soldiers similarly 
maimed how to wait on themselves. The same desire 
to help those of like affliction has led an English officer, 
tjoer war, to undertake the teaching of 


blinded in the 


the independence he has gained to men who have lost 


their sight in the present struggle. 
Although devotion to the 


wrought so many 


science and task have 


successful cures in this war, there 
are injuries which still baffle them. <A 
American hospital for the wounded is reported to have 


doctor in an 








Apparatus for use in limbering up 
arms and fingers, 
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snid that the staff had had next to no abdominal cases. 
This would indicate that such patients are apt to die 


before reaching the base hospital. 


The Government’s Competition for a Naval 
Dirigible 
By C. Dienstbach 
ryv tik} British War Office transferred, some time ago, 
| all its army dirigibles to the navy. In soliciting 
bids for naval dirigibles the American Government 
seems to have been guided in its policy toward the long 
neglected lighter-than-air machine by the identical con 
siderations which influence the British—that only 
dirigibles may be depended upon for long-range over 
sea work. This theory is brilliantly vindicated by the 
German naval Zeppelins. According to a recent authen 
tic statement, they cruise about over the North Sea as 
if it were a mill pond and simply shoot down interfer- 
ing hostile seaplanes. This must be borne in mind to 
appreciate the published conditions of the American 


dirigible contest. 


Appropriations by Congress are scanty, even for inex 
pensive aeroplanes, of undoubted utility, and with the 
memory of the sensational failure of the large British 
naval airship “Mayfly” still sufficiently fresh, it is not 
surprising that these conditions ask for a “sample” air 
ship of pigmy dimensions, as dirigibles go. But it is 
rather misleading, when the Government calls this a 
Vedette type. This French term means essentially a 
small army dirigible, a “disguised aeroplane” of short 
range, almost as easy to provision, transport, store, and 
operate, but also of marked simplicity. Any reduc 
tion of the “aerial dreadnought’s” resourcefulness 
finds there no more room than in the average aeroplane. 
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realize on a similar displacement. But in this way the 
first American naval dirigible, except that it will fur- 
nish a test of technical skill, materials and workman- 
ship available in the United States (the clause stipu 
lating continuous Government inspection of the mate- 
rials and the building process seems very wise) will be 
useful only as a training ship. (The stipulation for a 
numerous crew seems moreover to make this special 
purpose clear.) But the conditions will not in them- 
selves guarantee that the winning design may also be 
a proper stepping stone and model for larger units. 
They rather seem to invite the reverse. Obviously, for 
instance, the lightest aeroplane engines will be equal 
to a run of only two hours, and the temptation is great 
to dodge in this way—-decidedly poor dirigible practice 

other difficulties of getting the most out of the allotted 
weight. It would be a very complicated undertaking to 
ponder all the advantages and disadvantages of a hun- 
dred different compromises to comply with the exact 
ing conditions, but it may be safely stated that they 
generally tend toward the small, sturdy British “Greek 
Letter Type,” with much lift for its dimensions, and 
permitting of a good deal of useful equipment, such as, 
for instance, the swiveling propeller specially de 
manded in the American competition, but slow and de 
cidedly no model for enlarged units. Speed is the 
prime requisite in a dirigible, because head resistance 
increased with the source of the velocity and a true 
Astra-Torres Vedette of forty miles an hour on 156 by 
27 feet has actually proved the best model for enlarge- 
ments. It is easy to make use of the extra lift gained 
by increasing the size for supplying any amount of 
equipment, but to improve inherently slow speed by 
mere enlargement is a much less efficient proceed 


ing, in any competition. The system which favors 
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render its capture and control comparatively eaxy. ‘The 
other patent was issued in 1911 to K. Burgsmiiller of 
Kreiensen, Germany, for a cartr’dge filled with a iaix- 
ture of capsicine in an immediately gasifiable. form for 


narcotizing animals. 


A Welcome New Scientific Journal 


T is a_ well-recognized fact that the progress of 
science is seriously impeded by an overabundance 
of scientific journals. Almost every scientific man 
finds that a deplorable amount of his time is given to 
the task of gathering together from scores of periodica 
the disjecta membra of the literature in which he is 





especially interested, and, to make matters worse, there 
is always a certain residuum of such literature that 
escapes his vigilance on account of its out-of the-way 
place of publication 

Hence, the advent of a new scientific periodical is not 
hailed with general satisfaction unless there are very 
special reasons to justify its existence Such reasons 
undoubtedly authorize the appearance of the monthly 
Proceedings of the National Academy of Sciences, which 
began publication last January. In fact, the Proceed- 
ings at once takes rank among the few journals that 
are indispensable. 

Not long ago we greeted the new Journal of the 
Washington Academy of Sciences, which so admirably 
epitomizes the progress of science at the capital, as the 
nearest approach yet realized in America to ay ana- 
logue of the Paris Comptes rendus. This characteriza- 
tion may be even more aptly applied to the new organ 
of the National Academy. Its aim, as announced, “will 
be to furnish a comprehensive survey of the more im- 
portant results of the scientitic research of this coun- 





Motor-driven apparatus for massage of foot and back and percussion of arm; 


to left, convalescent on riding apparatus. 


Renard, the ingenious designer of the first true dirigible, 
“La France” of 1884, excused his failure to follow up 
his success with these words: “What are two hours! 
A dirigible which cannot plough through the air for 
twenty hours is useless.” Renard’s opinion is revived 
in reading conditions which ask far only two hours’ 
running at full speed 

In the true Vedette type every other advantage is, for 
good reasons, sacrificed to vital radius of action and 
speed, both so difficult to attain with a small dirigible. 

Far from being a Vedette, the airship aimed at by 
the Government’s conditions tends to become a “minia 
ture Zeppelin,” not the least by religiously obeying the 
much-debated “full crew law.” From the four-men 
crew of a Parseval Vedette of 128 feet length, 25 feet 
beam; a Zodiac Vedette of 134 feet length, 28 feet beam ; 
un Astra-Torres Vedette of 156 feet length, 27 feet 
beam, with displacements ranging from 42,384 to 54,746 
cubic feet, to the eight men crew demanded for the first 
United States naval dirigible of 175 feet length, 35 feet 
beam (and corresponding displacement with a Parseval 
hull of 81,155 cubic feet, with a Zodiac hull of 80,727.50 
cubic feet, and an Astra-Torres hull of 79,625 cubic 
feet) is not a short step. But the conditions also call 
for an inclosed car to serve as a boat. What that im 
poses the designers of Brucker’s transatlantic airship 
have found out. There must also be swiveling twin 
propellers, double balloonet control, combined with 
horizontal rudders, two motors, mooring arrangements, 
and possibly wireless and lighting equipment, and 
stabilizers. 

Evidently the first United States naval dirigible is to 
be as complete as a modern automobile. To off 
set these exacting demands the speed has been re 
duced to less than four fifths and the radius of action 
to less than one third of what a true Vedette could 


speed (and incidentally a wide radius of action) most 
for any given size should be put at the highest pre 
mium. While there seems little doubt that the sub 
mitted designs will not be judged merely by their close 
conformation to the conditions, but by their general 
excellence, there is less assurance of competitors not be 
ing guided too much by the mere conditions, They would 
be justified if the competition were only for the best 
training ship. In a training ship the principal merit 
does consist of providing on a small displacement the 
accommodations and the equipment of a large craft. 
But in this way it becomes inherently a poor model to 
enlarge. In the details of the conditions due considera- 
tion has been given to modern experiences. The im- 
portance attached to mooring the ship to a mast in a 
fifteen mile wind, and to its ability to weather a forty 
mile gale while thus anchored deserves special credit. 
Perfecting accessories furnishes likewise a stepping 
stone to enlarged units where they are indispensable, 
only of less importance than insuring speed. Compli 
eations are even easier on a small scale owing to the 
relative strength of materials inversely increasing with 


size. 


So-called Humane Bullets 


7 KE are told in the current newspapers that Alex 
W os Foster Humphrey of Pittsburgh has in- 
vented a bullet supplied with narcotics and antiseptics, 
the former to relieve the pain of a wound and the lat- 
ter to aid the healing operations. At least two patents 
have issued for narcotizing bullets, both especially de- 
signed for use in capturing the lower animals. One 
patent issued in 1910 to James Francis O'Byrne and 
Thomas A. Flood of Salt Lake City for a bullet carry- 
ing a narcotic whose anaesthetic effect when shot into 
a fleshy portion of an animal would so affect it as to 


Medico-mechanical treatment of members stiffened by wounds; passive exten- 
sion of knee and trunk. 


try.” It is not designed to replace or displace any 
previously existing journal, since its contents will be 
limited to brief advance notices of important scientific 
achievements, the more detailed reports of which will 
appear elsewhere. The maximum length of contribu 
tions is fixed at 2,500 words Authors are, however, 
cautioned to be precise in making clear the new results 
and to give some record of the methods and data on 
which they are based, as well as of the relation which 
the paper bears to previous publications on the same 
subject. 

The managing editor is Prof. FE. &. Wilson of the 
Massachusetts Institute of ‘fechnviogy. 


The American Hog in New Pastures 


‘jd has remained for American brains and American 
capital to put to practical and profitable use that 
greatest of all problems of the hot, low countries of 
Central and South Ameriea—the worn-out banana land 
Experiments conducted by American planters have 
shown that hogs pastured on grass and fatiened on 
bananas produce a superior, almost odorless lard and 
finely flavored meat. Hogs, it has been found, can be 
raised on the worn-out banana lands and fattened on 
the small, unmarketable bunches of fruit borne on these 
areas. So much for the banana land in the course of its 
deterioration ! 

When bananus may no longer be grown, the land will 
produce bountiful crops of sugar. Two thousand acres, 
near Ceiba, Honduras, the banana yield cf which was 
long ago exhausted, Las so responded to sugar culciva 
tion that a sugar mill has been erected on the premises 
by the Honduras Sugar and Distilling Company, at « 
cost of half a million dollars, to tuke cure of the result- 
ing cane crop. 
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es . Bridge destruction methods used by military engineers in the case of arched and girder bridges. 
) . . 
. . . 7 r 
Protecting a Retreating Army 
. = ‘ ‘ » re , , 
Effective Methods of Destroying Its Lines of Communications 
N time ‘ hen armies were of comparatively bridge from the roadway down to the crow! In dea of the industi as, of course, Sheffield cutlery is made 
| TT . a butth ere larwe ham to hand cor ing with bridges constructed with steel girders carried from Shetlield stee Along with razors, scissors, and 
' it was frequent nassible te subsist the troop on brick or stone piers, it is usual to destroy the piers knives of the highest quality, there were pocket knives 
" tha ippli of the surrounding count ud a by means of mines at the base (see No. >), and to trust at 15 cents per dozen, two-bladed penknives at 6 cents 
the weapor consisted of single-shot muskets or rifle to the consequent fall of the girders so to damage then and S cents each, Kaftir knives from 15 cents to 32 cents 
mid f i ize, it was not difficult to cart as to render them useless. When, however, it is thought per dozen, champagne knives with two blades, cork- 
TTT f ammunitik utficient for a consid desirable to fracture the girder itself, a charge of gun screw and cigar-cutter, at from 60 cents to 84 cents per 
erable time Now this is all changed ml continuou cotton is placed below the top flange on one side, and dozen, cast scissors at 24 cents per dozen, folding scis- 
id rapid communication must be at all time mai unother above the bottom flange on the other side of the sors from $1 cents per dozen, large eutting-out and 
tuined between the troops and bases of supplies of a center web, on a bed of clay in each case, the whole shear scissors from 12 cents to 24 cents each, fine hol- 
kinds. for when it upplies depends the effective powe contrivance being kept in position by wooden struts. low-ground razors from $1.70 to $6.52 per dozen, and 
of an army: indeed a failure of ammunition in a mod When the two charges are simultaneously exploded the safety razors in case with an extra blade at from 6 cents 
f i few hour often means the defeat virder is cut through each upward Some of these prices are actually less 
al i irrender, of a umerous army unle it lo destroy a suspension bridge, it is usual to ent the than the cost of grinding in Sheffield, and the whole 
, tire rapid cables in three place his is done in each case by ex display presents a problem to the cutlery industry as 
Inder these modern conditior when a retreat 1 ploding two tbs of gun-cotton fixed at right angles to to how it can so shape its future methods that the splen- 
ONSATS e of the most effective methods for protect each other, the cable lying in the ang did opportunity now offered for capturing new markets 
> ret " to dextroy the communica , rhe interruption of railway traflie is a comparative may be taken full advantage of Some of the lines 
hehind it and the moat common meat f doing th imple matter, a ih of dynamite exploded in closs are not worth Sheffield manufacturers’ consideration, 
ix ft ext e I . ass thee © passed, as thi contact with a rail, or when fired between switch or but many others are, and if it means a thorough reor- 
otfoctiwe ts off the sunniies of the following arm: oss-over points, causing such distortion and disloca ganization of labor conditions, bringing them more into 
which. must wait until these bridges have been repaired tion of the meta is to stop the passage of trails line with those prevailing, say, at Solingen—the Shef 
or replaced i work that ften require considerable ; field of Germany and the introduction of the maaan 
time. The methods employed in destroying bridges 11 What “‘Capturing’’ German Trade Means modern machinery, even at the expense of the old handi- 
war time are described as follows in The /lustrated l is an easy enough matter to speak glibly about cap craft idea, then it looks ong if the old order must change, 
War Newas. pal hed by the Jilustrated London News I. wing Cooma thie’? ‘tad tek am exbiniblon viving place to the new 
Bridy may oe uighly divided into three classe Which has been open at the Cutlers’ Hall in Sheftield P 7 
hamely, arched, girder iM SUSpensto In order to recently deeply impresses one with what it really War and the Weather 
ale lish © 1 anche lve having a single pan means The Engineer of London points out very aptly FEY HAT the weather is a most important factor to be 
of masonry, it usual to fracture the crown of the that one of the outstanding features of this diverted | considered by those responsible for the planning 
irch, after which the whole thing collapse lo effect trade is the making of steel castings for shipbuilders of a campaign has become very apparent during the 
this with the least possible delay a board to which but that manufacturers are faced with the fact that last few months, for of late much has been heard of 
ibs of gun-cotton are fixed { uspended under the Germany has been supplying these things to some Brit the difficulties that have resulted from heavy rains in 
ch, tn contact with the stone-work, the slabs of ex ish yards at fully 50 per cent less than the figure at 


plosive being fired imultaneously either by atime which they could be made in England. “We cannot 
fuse wr electricity (see No. 1 top of this page) If 


suy what such castings are costing at the present 


mor time is available for preparation, a hole exca moment,” says our contemporary, “but it is certain 
ifed from the roadway down to the crown of the arch that steel prices generally have considerably ad 
is charged with gun-cotton or dynamite, a time-fuse or anced since the close of 1914, though if the trade 
electri ible being connected, brought to the i to be retained after the war British manufac 
surface, ai irried to the side of the road in a suit turers will be bound to bring their prices nearer to the 
ible cl rl excavation is then filled in German idea than perhaps they care to contemplate just 
md. th isel as long as necessary, but the now But the exhibition at the Cutlers’ Hall is an 
charge coun be ind the bridge destroyed at any absolute revelation in the way of values. A very com- 
moment Uh tructure in this case has nothing to prehensive collection of German cutlery has been got 
how that it f im! may therefore be blown together by Mr. Walter Tyzack, under the auspices of 
up if desired while the enemy is actually crossing it the Cutlers’ Company, and every article has been ticket 
If sufficient time can be given to the work, a very com ed with the exact German selling price delivered in 
plete demolition of an arch may be effected (see No. 2) London, so that manufacturers who have essayed to 
by simultaneously exploding three charges (ccc) of invade German markets may see exactly what they have 


dypvamite placed in parallel trenche ut across the to fight against. The exhibition concerned the whole 


France and the snows of the Carpathians, both of which 
have seriously hampered the operations on both sides. 
Winter conditions make the transportation of supplies 
and the moving of heavy guns matters of extreme difti- 
culty that must be the subject of grave concern for 
the leaders, and undoubtedly every possible advantage 
has been taken of such advance information in regard 
to the weather as has been obtainable. These ques- 
tions have been the most serious, although the diffieul- 
ties of moving men, and their comfort in camps and 
trenches, have also depended greatly upon the weather. 
Whether Germany took into consideration the weather 
probabilities for the districts included in the western 
war zone when declaring war is not known, but this 
is very possible, as it is generally understood that she 
did not expect the war to last over two months, and 
the reports of bad weather in that district did not 
figure prominently in the news until late in September. 
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Determining the Difference in Longitude Between Washington and Paris 


YHE piece of astronomical work on which it seems of 
1 yvreatest interest to report this month is of quite 
a different nature from those which have engaged our 
attention recently, being a fine example of the use of 
modern methods and apparatus to obtain increased pre- 
cision in the measurement of a quantity of fundamental 
importance This is the difference in longitude between 
the Old World and the New 
Washington—which 
signals in the 


to be precise, that between 
re-determined by 
of 1913-14. 
American astronomers co-operated in the 
their such a way 
difference of found inde- 
from the observations of either nationality. 


Paris and was 
the use of 


French and 


wireless winter 


work, observations being made in 
that the 
pendently 
The results of the American parties, which alone have 


been completed for publication, are the object 


longitude could be 


so far 
of our present interest. 

Ever since the invention of the telegraph it has been 
a very simple matter, theoretically, to find the differ- 
n longitude between any two places, however re- 


ence j 
mote, which are in electrical communication with one 
another It is only necessary to have 


locks at the two stations to de- 
observing the stars the errors 
of these clocks at a given 
sending a telegraphed 


standard « 
termine by 
(fast or 
time, and 


slow) 
then, by 
signal the instant of whose transmission 
is recorded by one clock, and of its recep- 
other, to find by how many 
hours, the clock at 
the eastern station (which, of course, is 


to keep the local time at that 


tion by the 


minutes and seconds 


supposed 


point) is fast of the similar clock at the 
western station 

As every schoolboy knows, this differ- 
ence of time can be converted into the 


difference of the longitudes, such as are 
recorded on our maps, by simply taking 
15 degrees for every hour, 15 minutes of 
are for each minute of time, and so on. 

this is one of 
the simplest prac- 
tically, it is one of the most complicated 
and difficult to solve with high accuracy. 
Some features of it, indeed, may now be 
said to be in a satisfactory state. Present 
day astronomical clocks, built with every 


Theoretically, therefore, 


problems imaginable ; 


possible regard for exactness, mounted in 
underground vaults where the temperature 
is kept constant from year’s end to year’s 
air-tight 
air has been pumped 
they can 
from 


one night’s observations to another quite 


end, and inclosed in cases from 
which much of the 
out, perform so admirably that 
be trusted to carry along the time 
as accurately as it can be found on either 
night by observation, though over longer 

intervals of weeks or months it is neces- 

sary to keep track of the clock’s behavior 

The transit in- 
struments with which are made the observations of the 
stars over the meridian, 
By a suitable 


by observations on every clear night. 


times of are also 


passage of 
capable of accurate construction. 
plan of observation, and by continual testing of the 
nature and amount of their small outstanding errors 
of adjustment, these can be almost entirely prevented 
from exercising any detrimental influence. But to elim- 
inate the factor—the personal peculiarities of 
the observer behind the eye-piece—is a harder task. 

It is an old that when the 
watch the transit of the star over the spider-lines in 


very 


human 


story observer has to 
his field of view, and as it crosses each one, press the 
key which records electrically the exact moment, the 
differences of “personal equation” between man 
and another may be very considerable. If he waits to 
star on the thread before making the act of 
will which causes his hand to press the key his signal 
will obviously be late, and by an amount which will de- 
pend on his temperament and mental quickness. Or, 
realizing this, he may form the habit of pressing the 
key just before the star gets to the thread, and may 
over-correct the error and observe early. Worse than 
“constant errors” is the probability—indeed, 
the practical certainty—that this error will vary with 
such things as the brightness of the star and the state 
of fatigue of the observer. 

An ingenious mechanical device, the “transit microm- 
eter,” has greatly diminished these errors. It consists 


one 


see the 


” 


these mere 


of an apparatus which carries a single movable thread 
across the field of view, and automatically signals the 
instant when it reaches certain fixed points in this 


At 11 o'clock 
At 10% o'clock : May 15 
At 10 o'clock 


By Henry Norris Russell, Ph.D. 


field. The rate of its motion is controlled by the ob- 
server, who devotes his whole attention to keeping it 
upon the moving image of the star, leaving to the auto- 
matic part of the device the responsibility of signaling 
when the star and the wire moving with it reach the 
standard positions. 

With this instrument, the personal equations of the 
observers are greatly reduced, though not quite abol- 
ished. Their remaining influence can be got rid of by 
having the observers at the two stations exchange places 
If before 
the exchange the combined effect of these personal errors 


when half of the observations are completed. 


of the observers tends to make the difference of longi- 
tude come out too great, after the exchange it will make 
it come out too small, and the average of the two deter- 
minations will be correct (unless, indeed, the personal 
equations of the observers change during the time cov- 
ered by the observations, which, for experienced observ- 
ers, is unlikely). 
Finally, after all difficulties have been 


these sur- 


mounted, and the errors of the clocks at the two sta- 


May 7. 





May 22. 





At 9% o'clock : May 30 


NIGHT SKY: MAY AND JUNE 


tions accurately determined, it is necessary to take 
into account the time which the telegraphic signals take 
in passing from one observatory to the other. On a 
direct overland line of reasonable length this is but a 


very short fraction of a second, but on long submarine 
cables it may be a very considerable fraction of a se« 
ond before the electric current, introduced at one end 


fills up—so to speak—the large electric capacity of the 
cable, and becomes strong enough to give a perceptible 
signal at the far end. 
By sending signals through the line first from one 
the other this “transmission time” 
by taking the average, but the 
conditions in the 


end and then from 
may be cleared out 
slightest difference i 
two cases will impair the precision of the result. 


1 the electrical 


Wireless transmission of the time signals possesses 
The speed of transmission 
favorable conditions, the 


certain obvious advantages. 
is that of light, under 
signals sent out from a station close to one of the co- 


and, 


operating observatories can be received both there and 
at the transatlantic station, simultaneously, and with- 
out any intervening repeating apparatus. 

This method, in addition to all the 
observation previously described, and many others relat- 
ing to technical, but vitally important details, has been 
at the basis of the recent longitude work. 

The powerful radio stations at the Fiffel Tower and 
at Radio, Virginia, across the Potomac from Washing 
ton, were put into service and sent in both 
directions after the observers at Paris had completed 
their observations of the stars, and before those at 
Washington began theirs. Wach set of signals con 


refinements of 


signals 


At 9 o'cloc 
At 8% o'clock 
At 8 o'clock 





sisted of a long series of half second “buzzes,” at inter 
vals not of exactly one second, but of 99/100 of a sec 
ond so that they gradualiy drew ahead of the ticks of 
the clock used for comparison (which were made audi- 
The 
with the 


ble in the observer’s telephone). 
of the clock 


the radio signals could be easily estimated and gave 


times of 


exact 
coincidence beats beginning of 
the means of making a very precise comparison between 
the clocks at the two stations. The 
were usually very faint and difficult to hear, but 


over-sea siznals 

wi tis- 
factory transmission of signals in both directions was 
secured on thirty-eight different nights between Novem 
ber, 1913, and February, 1914, and transmission in one 
direction only on fourteen more nights. The final re 
sult of all the 
tween Paris 


minutes 36.658 seconds, 


makes the difference be 
Washington 


with a 


observations 
hours 1 


of only 


time and time 5 
probable error 
one three hundredth of a second. 

As English and French astronomers have found that 
Paris is 9 minutes 20.932 seconds east of Greenwich, it 
follows that the difference of longitude between Green- 
wich and Washington is 5 hours 8 minutes 
15.726 seconds, with a probable error of 
This cor 


55.9 


about one sixtieth of a second 


responds to 77 degrees 3 minutes 
seconds. 

This is 0.8 second less than the value 
given in the American Ephemeris for 1915 
The 
responds to a distance of 63 
Earth's The 


signed to the new result 


and previous years. correction cor 
feet on the 
surface. probable error as- 
when reduced to 
the same 
three 
tance between Washington and 

Another 


curacy of this 


measure, corresponds to but 


and one half feet in the whole dis- 


Paris 


evidence of the amazing ac 


work is that it has been 


possible to measure the velocity with 


which the wireless signals fly through the 
results of the thirty- 


ether. From the 


eight nights on which signals were sent in 
both directions the combined transmission 
time in both directions across the Atlan- 
tic (3,830 statute miles) was found te be 
0.0487 


second, 


second—almost 1/28 of a 
from which it 
of the signals 
The 


result is 16,000 miles, or 


exactly 


appears that the 


velocity was 175,000 miles 


per second. probable error of this 


about per cent 
The velocity of light (with 
that of the 
L86,500 


of the whole. 


which theoretically wireless 
miles 


ve locity of 
with 


signals ought to agree) is 


June 7 per second, and the observed 
June 14 


June 22 


the wireless signals agrees with this 





in the error of its determination. 
The Heavens. 


The finest region of the evening sky is 


now to the eastward, where Cygnus 


shines, risen in the northeast, with 


Lyra above, Aquila to the right and Sc 
Arcturus, brightest of all the 


just 
rpio farther 
on toward the south. 
stars of distinctly reddish hue, shines almost overhead. 


between 


Hercules and Bodtes occupy a great space 

him and the constellations previously named, Virgo is 
in the southwest, with Hydra below her. The stars 
lower down, which in our latitude rise but little above 
the southern horizon, belong to Centaurus, and observ- 
ers in latitudes bordering on the tropics, or within 


them, will see below these the two bright stars of the 
constellation, the easternmost of which, Alpha Centauri, 
is our nearest neighbor in space. Leo is the most con 
spicuous group in the west, Gemini (now partly set) 
in the northwest, and the two Bears and Draco in the 
north. 
The Planets. 

Mercury is in conjunction with the Sun on the Ist, 
and thereafter is an During the latter 
part of the month he will be easily visible in the twl- 


evening star. 


31st, when he is at his great- 
Gemini 
and 


light, especially about the 


the western part of 


est elongation He is it 
and about as bright as Procyon, 
superior to Castor and Pollux. Venus is a 
star, in Aries, rising about 3:30 A. M 
bright, although she is now 130 million miles 


Venus On the 


appears to be 
morning 
and still very 
from us 
Mars is also a morning star, close to 
14th the two planets are in conjunction, Venus bein 
a little less than a degree to the southward Mhe 
apparent brightness is very great, Venus 
brilliant as Mar 


ference in 
seeming to us about ninety times a 
several which combine to 


There are causes 


i 


(Concluded on page 416.) - 
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Austrian howitzer shells, showing the time Fuses yj 


The German Emperor on the eastern battle front cross-exam- Daylight signaling witha 
ining a Russian infantryman. in 


I Branger 


British seidiers learning how to use the bayonet in trench fighting on fhe Germans will not permit these Belgian girls to work English soldiers baling 


the western front in mines, to the detriment of their health. 


“ em 
Photograph ferwood A erw Photograph by Underwood & Underwood le 
The famous Austrian 30.5 Skoda howitzer, which has done wonderful work on the eastern and western frontiers. Austrian officers commt P 


RECENT PICTURES M'H 
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& Dawson 


e German whose horses have been commandeered. 


utomobile searchlight outfit Printing a German paper (its name is “Hurrah”) for the men 
rance. in the trenches. 


b by Br A 


\ new bomb-dropping arrangement installed on a Voisin mili- To protect themselves from the inclement weather German soldiers have 
tary biplane. built tree houses from which they can observe the effect of artillery fire 


graph by Underwood & Underwood 


tlephone with the firing line. s photograph, taken at Przemsyl, shows how the gun is lowered after it has been fired without exposing the crew. 
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retracted, and the lever 12 
Thus 


die, the arm 14 would be 
would operate idly without lifting the slide 15. 
no wire would be fed to the mechanism to cause clog 
ging or imperfect working 


The inventor of this machine is Mr. 
kovsky of Brooklyn, N. Y. 


Benjamin Kot 


Emergency Marine Gangway 


y THEN the ill-fated “Volturno” wallowed helplessly 
in mid-ocean, her terror stricken passengers hud 
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a ship in distress. The same device can also be used 
to enable the passengers to disembark from the lifeboats 
and board the reseuing ship. 

This system has the merit of being extremely simple 
and consisting largely of such spars and tackle as any 
ship is provided with. Two booms are used of a length 
which will vary with conditions. They should be long 
enough to provide an incline of about 35 degrees from 
the water to the gangway. At the outboard end of 
each boom is a float large enough to buoy up the boom 
and make it ride on the surface of the water. These 

booms support a wire net which serves as 








enemy 


7 me = ' Rt “Sot wat | + == a 
oe 





gangway down which the 
and crew may make their way to the life- 
The kept 
stretched apart by means of guy ropes as 


The network 


passengers 


boats. booms are properly 
shown in the illustration. 
is provided with sufficient slack at the out- 
board end to permit the stem of the life- 
boat to ride upon it. In this way the 
lifeboat may be held firmly moored to the 
rescue net. 

Ordinarily a ship in distress lies in the 
trough of the waves, and the disembark- 
ing of passengers takes place on the lee- 
ward side. The action of the waves is 
then toward and from the ship, and by 
keeping the lifeboat bow-on to the rescue 
net it is in the best position to ride the 
It will be noticed that the floats 
also are of such shape as to ride the waves 
best in this position, for they run parallel 
The inner face 


waves, 


to the booms they support. 
of each float is flattened so as to clear the 
lifeboat. Of course the lifeboat will rise 
and fall on the waves, but so will the net, 
hence there will be no interruption to the 
embarking or disembarking of passengers. 
The booms are each provided with a set 
of rings and the net is readily attached to 
them by means of snap hooks. It is then 
of the boom by 
When not in use 


drawn out to the end 
means of suitable tackle. 








i] 
Shoe-button Attaching Machine 
PATENT is recentl en issued on a machine 
A tes ittaching buttor with wire taples, which pos 
mat ove feature iid everal improvement 
ove preser l es for performing this work Phe 
new machi itomatica rake drives and clenche 
ti tay fast v he buttons to shoe ruiters, leg 
gir and othe irticle (ne of the vivantages of 
t new machi is that it will take buttons of various 
If e desired to attach a few buttor of a 
different tern from those with which the magazine 
i awe i¢ chute that lead from the 
magazii « cleared by tilting it Th) 
that the tor fl ivitv back 
i tlie izine and tl buttons of anys 
t ‘ may be troduced into th 
ite | hand The mechanism which 
feed he ¥ ‘ t taple-forming parts 
is arranged to operate only when there is 
butte tion to receive the staple 
bhe a invir photograph give ial 
ue ‘ f the machine, and the meth 
using it to attach buttons to shoes 
The nu hime operated by depressing a 
pedi In the magazine there is a pick-up 
consisting of a pair of plates separ 
d sufficient to form a slot in which 
t hanks of tl buttons are received At 
each operatior f the pedal the pick-up de 
is lowered to the bottom of the maga 
4 ey © that the buttons will 
fal pon the two plates, and some of them 
aft lew V irop into proper position 
with their shanks in the slot As soon as 
the pick-up device reache the bottom of 
the magazine, the magazine it f drops 
igitath the buttor thereit ind caus 
ing then to fall into the pick-up «de 
Vine Thi tiso serves to jar off the pick 
up device su buttons as are not properly 
located with their shanks in the ot. Then 
the pick-up device rise ifting the maga 
ine to the position shown in the photo 
grapl i tl buttons ide out of the 
pick-up devi into the chute 
In the accompanying drawing L sex 
tional view of the mechanism which makes, drives and 
clenches the staples It will be observed that the last 
0 of the row of buttons in the chute is retained by 
if spring 1 rhe forked ejector slide 2 is in it 
forward position, having just been operated by the 
mutilated gear 3, to push a button out of the chute 
Chis button is detained by the starwheel 4, while the 
butte % is being affixed to the shoe The shank of 


butten 5 rests in the staple former or die 6, and the 


wire has been threaded through the shank of the but 


Emergency gangway for embarking and disembarking passengers. 


died on the afterdeck to escape the inferno of flame 


that raged within her, there were plenty of would-be 


rescuers about, but they were powerless to reach thes: 


unfortunates owing to the high seas. Only those who 


had courage to throw themselves into the ocean and 


be picked up by a rescue boat had any chance at all 
while the storm raged, and then the daring sailors who 
went out in their lifeboats after these men and women 
had the greatest difficulty in disembarking the ship 
wrecked ones from their lifeboats to their vessels. Not 
many were saved even in this way, and for long hours 
the ships stood about the wreck hoping that the sea 
would subside and give them a chance to deliver the 
unfortunate men and women. 

The ordinary method of lowering a lifeboat over the 


side of a vessel is attended with grave danger when a 


the net may quickly be removed, and the 
booms and together hoisted on 
board. With slight alterations the ordi- 
cargo booms of a ship may be utilized in this equip 


boats 


nary 
ment 
Capt. MeGray 
fe-saving apparatus, and he informs us that when he 


has recently secured patents on this 


showed the invention to the captain of one of the rescue 
ships that took over a hundred people from the “Vol- 
turno,” he said that it was the very thing he was trying 
to devise during those long hours of helpless watching, 
but he had not quite been able to figure it out. 


Using the Talking Machine to Teach Music 


S the result of a system of musical time-recording 

A records for talking machines lately devised by 
Jules Louis-Elson of Far Rockaway, N. Y., the prospect 
of after-school practice hours on the piano stool may 
be lightened for juvenile music stu- 

Mr. Louis-Elson’s automatic 








t Fy mechanism not shown in our drawing, the 
wire is cut off to the desired length, and then it is 
bent forward to form a staple by means of a pair of 
fingers on the slide 7 These fingers, however, do not 
shor 1 the drawing because the section is taken 
through ¢t enter of the slide, and the farther finger 
is ure eealed behind = the 

ipie driver S that operates be —— 
tween the finger The staple form 3 
er is moved forward by the bell 
efank lever 9, which is actuated by < 
the foot peda Further motion of 
his bell ink lever brings the ex 
tension 0A against the staple driver 
S. cnusing it te push the button for 
ward and fore the staple point 
through the article to which the but 
ton is to be attached and against 


the anvil or clenching die 10. Of 


wrse before the staple driver can 
operate, the taple forming die 6 
must be lowered out of its path 
This is accomplished by means of a 


member 11, which. engages the die 6 
When the driver 7 is moved forward, 
it rides over the 
nember 11 


t the die 6. 


ipwardly project 


ing tooth of depressing 
the member and with 


Most of the 





mechanism that feeds 

















dents. 
“coach” will hold no terrors of scold- 
ings or rapped knuckles for “young 
hopefuls,” but will be found to be of 
infinite patience and ever-ready to 
repeat the count or an example of 
instruction. 

The principles contained in what 
the inventor terms his “scenario” 
may be interpreted on six double- 
disk talking machine records, or, the 
same result may be obtained in a 
condensed form by combining all of 
the musical counting or time record- 
ing on one record only. In the lat- 
ter case, the 1, 2 count runs in one 
endless groove, or circle, on the rec- 
ord; the 1, 2, 3, on an inner groove, 
and so on until the counting is com- 
plete with six separate circles on 
This principle is ap- 
plicable also in making two or three 


one record. 








the wire to the buttons is cut away 

in our sectional view But the actu 

iting lever may be seen at 12, also 

1 slide 15 that it raises and lowers 

rh f in slide 183 which the lever 12 engages is so 
arge that the lever may swing through its full swee] 
without lifting the slide. But a filler is introduced 
into the rece in the shape of an arm 14, which is 
connected by a system of levers with the buttonholder 
15, so that when there is a button in position to receive 
the wire, the buttonholder 15 is raised, introducing the 
tiller 14 into the ide 13 Then when the lever 12 
wings upward, it wi ift the slide 13, and thread 
the proper length of wire through the shank of the 


butten in the die 6 Should there be no button in the 


Attaching shoe buttons by 
machine. 


mechanism. 


heavy sea is running, and it is not without danger even 
in comparative calm. Owing to the heavy load of a boat 
filled with passengers, and the great height of the boat 
deck above water, there is always the possibility that 
the boat may swing like a giant pendulum against the 
hull of the vessel and be crushed before it has a chance 
to reach the water. 

Pondering Arthur M. 
MeGray has hit upon the scheme of using an inclined 
way, such as shown in the accompanying illustration, 
for the safe disembarking of passengers and crew from 


upon these conditions, Capt. 


Details of the driving and clenching 


records of the six methods of musi- 
eal time recording, or counting, if 
so desired. 

On one side of the record are ex 
amples cited by the instructor in oral text; on the other 
side is the oral count of beats, as: 1, 2; 1, 2, 3; 1, 2, 3, 4, 
etc. A concluding specimen of the oral instruction text 
“For example, let us take the Presto 
form (the record plays twelve bars). Now, when you 
consult the printed music you will notice that the quar- 
ter, or C (as it is printed), is barred. This serves to 
indicate that one should count in two. The record 
now sings as a teacher does the previously played bars 
of the Presto, emphasizing the count: 1,2;1,2. Thank 
you.” 


is as follows: 
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RECENTLY PATENTED INVENTIONS , Fiscuer, care of Dr. C. Myron Kaletsky, 207{/ GRINDING MILL.-F. 1 Hl. Goopwin,| particularly to engines of that haracter 


Fulton St., Jamaica, N. Y¥ Among the prin-| Erskine House, Longton Stoke-Upon-Trent, | wherein the admission of the explosive fluid 
These columns are open to all patentees ; " . -_ | 
§ cipal objects which the present invention has, England. rhe object here is to provide means|and the exhaust of the pent gases are con 


. tices are inserted by special arrange- |, s - . oe 
The noti I in view are fo provide a guard arranged to) for the grinding or milling of potters’ and like| trolled by a single tubular valve which sur 


ment with the inventors Terms on applica prevent the contusion of flesh between the said| materials whereby the same are prepared for| rounds the piston of the engine 

tion to the Advertising Department of the guard and the abrasive tool; and generally, to| the manufacture of, for instance, pottery. The METALLIC PACKING FOR PISTON RODS 
SciENrIFIC AMERICAN. provide a guard and holder therefor having a| feeding of the material and the water is regu J Ppperaaie care of Omaha Machine vorke 
- compact structure and a neat appearance lated to suit the rate of outflow and the de-| g12 south 14th St.. Omaha. Neb. This inven 


Electrical Devices, WIRE STRETCHER.—A. B. Drit, Lakin,| 8tee of fineness to which the material is to be| tor provides a packing which will not require 
TUNING TRANSFORMER FOR WIRELESS | Kan. The invention relates to wire stretchers ground and the required fluidity of the slip or) the numerous repairs that are necessary in the 
SYSTEMS.—R. R. Gotpruorr, 204 High St.,)and the object is to provide a device of this the ground and mixed product lordinary packing of this type, but which will 
Hartford, Conn This invention relates to a character which is light and compact, which | AUTOMATIC DOOR OPENING AND CLOS-| continue to work efficiently without the neces 
tuning transformer for wireless systems and may be readily set up and taken down before| ING APPARATUS.—G. M BEERBOWER, 745) sity of repair until such time as is necessary 
relates more particularly to a transformer of and after the stretching operation, and which| Harmon St., Pelhamwood, N. Y The inven-| for replacing all the packing itself 
that type having relatively movable primary will be effective and durable in use for the pur-| tion has reference to an opening and closing INTERNAL COMRUSTION ENGINE F. D 
and secondary coils in connection with means pose it is intended. apparatus for doors or gates of that type] (Carpxins and A. C. JOHNSON Address (rays 
for varying the effective lengths of the coils to! CARPENTER’S TOOL.—W. H. Barron, Jr.,| Whereby the door or gate automatically opens} Motor Co., Detroit, Mich. The invention has 
obtain a wide range of tuning capacity and C. LeseMaN, 203 N. Arizona Ave., Atlantic] Upon the approach of a vehicle and auto-| for its object the provision of means in con 
. City, N. J. This improvement relates to tools; ™@tically closes upon the departure of the! nection with a rotary valve for controlling the 
Of Interest to Farmers, for the use of carpenters, stair builders, cabi-| Vehicle |admission and exhaust of the motive fluid, for 


FILLER FOR EGG CASES C. P. DALY,! net makers and others, and the main object is AUTOMATIC STUFF BOX FOR PAPER | holding the valve yieldingly on its seat, whtk 





2134 Amsterdam Ave., New York, N. Y. This to provide a tool which is adapted for a wide| MACHINES.—W. P. Feeney, 32 Elm St., Hud-| permitting it to rotate, and for compensating 
invention relates to fillers for egg cases or car-| range of use as a marking gage, and also as a|son Falls, N. ¥ The invention provides a | for wear in the valve or in the seat 

riers and more particularly to an improved | scriber, to mark work on regular or irregular| stuff box for use in paper machines having 

double-walled filler of such construction that) lines means actuated by a float for regulating the| Pertaining to Recreation. 


flow of the stock to a paper machine and for! : 7 : Mr rs ; The 
ont tae . pay | GAME.—G. B. Situ, Waldwick, N. J. 7 

pla ‘ ; : 2 returning the surplus stock to the chest invention relates particularly to a game 
AIR FEED FOR FURNACES E. WINANS,! Means provide for returning the stock to the 








adapted to be played by a number of players 





New York, N. ¥ This structure may be read-| chest before it reaches the float. | and provides an arrangement whereby all of 
liy inserted into furnaces for supplying the P the players have an equal chance but where an 
heated air thereto so as to cause a better com Railways and Their Accessories, | . 

: p , unwise move by an opponent will be liable to 
USTIOR of the b ecgiall volved from the ses in CLIP BOARD SHIELD.—J. A. Les, P. O.| produce disastrous consequences 

the furnace The air feeding device may be Box 194. Brigham. Utah The invention pro 


built into the furnace or may be added to the 


vides a transparent shield and covering Pertaining to Vehicles, 
furnace at any time. 


adapted for attachment to a clip board, that 


, . ATTACHMENT FOR AUTOMOBILES.—F 
Household Utilities. is to say, to a base provided with a clip By R. Nypeac, 104 North Sth St. Lamar. Col 
WATER CLOSE = <ieeekiee. Se eee a clip board, it is to be understood, is meant This improvement is designed to be attached 
Ave rrenton, N. J The improvement pro to the wheels, and wherein a housing is pro 
t vided capable of attachment to and removal 





vides a closet arranged o combine the bowl 


and tank in one single integral structure. to from the wheels and carrying a series of dogs 





render the closet exceedingly sanitary, to avoid 
leakage. to insure an effective flushing of the 
FILLER FOR EGG CASES ; 


wl and drainage of the accumulated moisture 
rr overflow 
shocks incident to the shipping and handling 








44 o like fragile ¢ icles i oO cause 
of eggs or like fragile art will not cau Machines and Mechanical Devices. 


CIGARETTE ROLLING MACHINE.—J. E 


Roache, 91 Clinton Ave Brooklyn, N. Y¥ 
DESICCATING APPARATUS E E.|n Y The 
ELDREDGE No. 2 Chevy C1 f Apt Chevy vide 


the breakage or injury thereto as is now com 


ATTACH MENT FOR AUTOMOBILES, 


monly caused 


object of this invention is to pro 


a machine arranged within a tobacco con arranged in spaced relation and mounted for 











Chase, TD. ¢ An object here is to provide @ ¢tajner to allow the production of a cigarette | movement beyond the periphery of the whee 
device by eans of which ilk or other sim- without danger of spilling the tobacco, to per and normally lying within the periphery of the 
flar fluids av be ¢ nomically and effectually mit of placing the proper quantity of tobacco | wheel, and wherein other mechanism ts pro 
dried he nvention provides means for dry vided in connection with the dogs for extend 
ing milk which will do away with complicated ing the dogs at predetermined times 
} : . CLIP BOARD SHIELD 

apparatus and which continuously SPRING WHEEL G. J. Morerny Bara 
thereby obvi the f frequent de dero, Buenos Aires, Argentina, 8. A The in 





lays for cha jany equivalent base having means to hold! vention relates to a spring wheel adapted for 


paper to be written upon. It is particularly! y.6 on automobiles and other vehicles, and 


Of General Interest, 
DIAPHRAGM SETTING FOR PHONO 


F icable to a « bos or ho , : . 
applicable to a clip rd for holding a con | more particularly relates to a wheel in which 
ductor'’s train book, or a yard checker's train the tire section is in the form of an annular 





GRAPH REPRODUCERS F W PHOMAS sheet or the like, while checking trains in the spring coil, there being a separate hub section 
New City, N. ¥ By this invention full tonal rain, snow, or wind and spoke elements to form a connection i 
effects are obtained from the vibrations of the AIR SIGNAI VALVE E J ERICSSON,| tween the hub section and the coiled spring 
diaphrag and superior reproduction rendered 1352 Guerrero St., San Francisco, Cal This | tire 

possible, this through tt ise of reliable gas inventor provides a valve in the train signal BRAKE BLOCK HOLDER P. KravemMiine 








kets between which the { pheral edge of the air line which permits the actuation of a sig-| Maher, Colo. The invention relates te a holder 


nal when a relief valve at one of a plurality| for prake blocks or shoes. and the object 
of points is opened, said signal preferably] thereof is to provide a device of this kind 


diaphragr is clamped with a _ uniform and | 





practically permanent compression, so that 


rattling of the diaphragm is positively pre | being in close proximity to a locomotive engi-| which will permit of the utilization of any 

vented ae - = | kind of a block to form the brake shoe, and 
TOILET DISPENSING CABINET.—A. F CRs Tee See which can be readily mounted upon the beam 

LESLER. care of Sanitary ( 30 Church St | by means of which the brakes are applied 

New York. N. ¥ This invention provides a/into a forming or filling tube, to uniformly dis 

structure which may be used in a number of| tribute and pack the tobacco in the said tube Designs. 

ways, and also used to dispense a number of | to wrap the wrapper around the tobacco tn the DESIGN FOR A CLOCK FRAME mS 

different articles so that the device may be) filling tube, and to allow of finally ejecting STEINMEIER, Address CC. H. Osborn are 


utilized in toilet rooms, lavatories and other|the finished cigarette from the tube without] Western Clock Co., 375 Broadway, New York 


places where toilet paper or towels are desired. | Tequiring opening of the container. N. ¥ In this ornamental design for a clock 





NON-REFILLABLE ROTTLE 5 * Wee VARIABLE SPEED GEARING P D frame the frame is upright in form and s¢ 
8oN, 344 Greene Ave., Brooklyn, N. Y., N. Y.|SMira. Address Francis G. Wilson, 140 Pa } side the dial the effective features comprise 
The inventor provides a bottie with a cup in cific Ave., Santa Cruz, Cal. The invention rv cupids, scroll work, and flowers 
its neck and having a central valve opening in| lates more particularly to a gearing adapted DESIGN FOR A’ DOLL.——CLaine AVERY 
which is normally disposed a plunger with a| to automobiles and other machinery, and pro 232 E. 15th St., New York, N. Y In this 
stem disposed in a central opening, in a guide vides means whereby rotation may be trans ornamental design for a doll the figure lacks 
having lateral openings through which the| mitted from a driving to a driven member at arms and legs A plain baby face is sur 
liquid may flow from the bottle and air may a variety of speeds ranging in a driven mem rounded by a neat shaped head covering capped 
flow into the bottle to replace the liquid which| ber from a revolution for every revolution of by a bow, and a dress with a single floun: 
has flown therefrom the driving member down to a standstill when hangs from the doll’s neck 

AMALGAMATOR.—J. C. Woop, care of B.| the driving member ts at full speed DESIGN FOR A PARASOL.—0O, M. Annoup 
N. Woop, 1156 Monadnock Bldg., Chicago, Ill SPRING F. CC. Givens, Tuolumne Cal eare of Arnold, Schiff & Co., 85 Fifth Ave 
This invention relates to improvements in| This invention has reference to springs par- | AIR SIGNAL DEVICE New York, N. ¥ In this ornamental design 
amalgamators, and has for an object to pro- ticularly to extensible springs having a con |} for a parasol, the article has a Jong, graceful 


vide an improved structure for causing the tractile effect, and one of the main objects 
e separated | thereof is to provide such springs which allow 


|} handle and rod; on the latter is a frame f 
very graceful form, its cover ornamented with 
a highly original flounce effect 


neer or to a motorman of a motor car or train 


gold or other mineral matter to 


The valve prevents the signal actuation when 
while the aggregating matter is moving con 


the train line is closed, regardless of the press 


tinually through the device ir i . ry ¢ The f » . 

HAI se omnen : » ure of air in the train lin The valve per Nore.—Coples of any of these patents will 
Fes: R rRANSFORMER d. J TEUGLER, a +\ ‘ | mits the actuation of the signal of a portion be furnished by the Screntiric AMERICAN for 
1523 Sherry St., Philadelphia, Pa The inven- \~ . of the air rushing from the air reservoir to an 


a ten cents each Please state the name of the 
tion relates to hair dressing, more especially i open relief valve 
false hair, and the main object thereof is to i 
provide a transformer for women's hair, q 
whereby the entire head-dress may be placed 


in position or removed therefrom, as a unit. 


patentee, title of the invention, and date of 
RAIL TIE AND FASTENER W. A. GUP-| this paper 

TILL, Maidstone, Vt. One of the principal ob " 

jects of the invention is to provide a cross tie 

with a rail fastener having means for securely 

locking the track rails against the tie. An im 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work Our staff is composed of mechanicai 
electrical and chemical experts thoroughly 


Hardware and Tools, | 
MOWER.—G. P. Hetrricn, 976 Fox St., 
Bronx, N. Y., N. ¥. This mower cuts with a 
single knife blade It will cut grass of any 
height, and also cut close to a wall or fence 
There being no friction between blades, the 


trained to prepare and prosecute all patent 
applications, irrespective of the complex nature 





of the subject matter involved, or of the spe« 
cialized, technical, or scientific knowledge re 




















mower will cut a wider swath than other| \ V RAIL TIE AND FASTENER quired therefor 
mowers, with the same amount of power. | We also have associates throughout the 
POT AND COVER LIFTER.—K. Procuaska, | (o) portant object is to provide a fastener adapted | world, who assist in the prosecution of patent 
eare of Berthold Lechner, 25 W. Broadway, r 7 to clamp the tie so firmly to the rail that ali] #74 trade-mark applications filed in all coun 
New York, N. Y. The invention relates to tools | vibration will be reduced to a minimum, and tries foreign to the United States. 
for use more particularly in connection with SPRING also to provide means for taking up wear be Munn & Co 
cooking utensils or camping outfits It pro | tween the fastener and rail Patent Solicitors 
vides an implement of cheap and strong con-| extension up to a definite point, but beyond 233 Broadway 
struction, the same being provided with various] which will result in breakage of the parts. The Prime Movers and Their Accessories, New York, N. ¥ 
engaging devices at its ends whereby the im-| invention provides such springs which will al INTERNAL COMBUSTION ENGINE J.| Branch Office : 
plement is adapted for numerous various uses. ways return to initial position when relieved | Keister, Steubenville, Ohio. The invention re- 625 F Street, N. W., 
DENTAL ENGINE TOOL GUARD.—F. F.| of tension. | lates to engines of the four-cycle type, and Washington, D. C. 
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| plete information regarding the element seienium. | NEW BOOKS, ETC. that the spirals are generally of one type, and that 


——{4- 






| FEAR Raa ASA 









Surgery, Jefferson Medical College, Phil- 


: ——s 
° i { ‘ t } honoKet i ) thre ) sics sideret p Ss »] “ é ) ) 03: 
and Queries I am a iden and | sed it up in the physic adde Iphia With an Introduction by sidered must be equal to 1.618033 or 
=e = —— a LB but to learn how these , : 0.618033 It is amazing how generally ap- 


— niga gr atinaganse Charles W. Eliot, LL.D., President 


rf iI want to know how the selenium cell is made i ae : . their form is closely connected with the geometrt-. 

POLIT Nd ET dgpees thaliana tines tammy Raeg ANIMAL EXPERIMENTATION AND MEDICAL cal wate 5. ke Os ae In this the 
f s al Sieg . | Procress. By William Williams Keen, atten 4 i: ce aa a a abe eee 

} tsteal conductivit: ies with ges . “ . que bis suc t e sum of ¢ -on- 

eses Notes 4 electrical niuctivity ari¢ wit chan in M.D . v L.D ; Professor Emeritus of yuantity sucn 1a 1 fa 7 ae con: 

\ a x light I have inquired at the university (where secutive terms is equal to the next Thus con- 









































elis a nade I have come to the conclusion . . ap : 7 coal wry plicable is this formula to works of art, such for 
iK jueries on separate sheets | that the 5 ae Ami an would know if a aan Tech. Housbeen Midiin ca example as ‘The Laughing Cavalier’ by Franz 
f part e ling al t h mat anyone does, and I certainly would appreciate pany, 1914 Price, $1.75. Hals, the Venus” of Botticelli the ‘Last Supper” 
t t books, et This | anything ell me on this subject ~h : of Leonardo, the ‘‘Ulysses Deriding Polyphemus” 
{ itat ' Pl ne ¥ 1UeS8- | either the information itself. or where such in Dr. Keen has been ene of the ablest champions | of Turner, and even to some of the works of Burne. 
. '? ha t I Te cntien aaa len enemesell A. We have pub- of what is improperly called vivisection He has | Jones Apparently the logarithmic spiral, judging 
i t r t nd address | ined many articles about selenium and its usee, | 40€ his share in spreading among the multitude | trom the numerous examples quoted from nature 
ry ¢ N tt att n aes dle nawe tnen aoverel ahulad deteliied the truth about animal experimentation and the by Mr. Cook, is the nearest mathematical expres- 
: ; t ane aah “ " — rene sient the weehinn eameiem elle You will find great benefits that scientifiC men and humanity sion we can use for the relation of form to growth 
“ ; : eae ir papers as follows: Screnrrerc | 2@V@ derived from the use of the lower animals in | The idea of logarithmic spirals as applicable to 
AMERICAN 8 ement Nos. 1430, 1719, 1912, | *he laboratory The book is a ore of papers | growth did not originate with Mr. Cook, as he 
5881. 1882. 1883. 1807. 1914, 2041. 2046, and the which have been published by Dr. Keen in medical clearly admits. We find it, for example, in Mr. 
piacere ae x Vol. 107, No. 21, and Vol and other journals and which are here arranged in| A H. Church's discussion of Phyllotaxis The 
136 G.C. A. asks: What is the me 112, No. 9 You will find the information in chronological order if there ” much repetition | critique of the ‘‘Life-labored Utterances of Pas- 
here pe out ot Made rhat { ts e| these pape complete as a result of the author's desire to re prime the | sionate Thought" of Leonardo da Vinci is one of 
euaiitadiiied ‘ nate ai enghiene aa anenel . papers exactly as they appe ared there is also | the most eloquent and sympathetic that has ever 
aid ayers ccatadtiont Ctiiiteenas Sis dies Daten 13061) FE I H. asks 1. How are much force in his argument that ‘‘a potent reason | ¢ome to our notice Indeed, the whole spirit 
pranongee te > a an aioe sles ail und circles graduated? I wish to for the repetitions is that they were intended to | of Leonardo dominates the work Written in 
tas ser s atanatiaiiiond What he latest ,8*@duate a circle for amateur use of a telescope, | meet the constantly repeated misstatements by | clear graceful English with a delightful personal 
> ° ik Wha — : ' weura ‘ wh for finding such objects as the | the opponents of expe rimental research in spite touch, the book is a pleasure to read 
escope in enable me to see 4. The gradua- | of public exposure of these misstatements », J a : 2 : 
SOOWEER BENS AAG Glecwrs wanes % of a scale, either on a straight edge, or a circle, those who wish an exposition of the unreasonable- ELEMENTARY ELE TRICITY AND MAGNET- 
ta . . = _ : o Mectrict ow best done by means of a screw, as perfect a ness, inaccuracy and indifference to truth and ISM. ‘ A Te xt-book for olleges and 
the elec i i ' What is the latest ; : : . a Technical Schools. By William S. Frank- 
screw as can be constructed The surface to be | justice manifested by anti-vivisectionists, this - . . 
generally accepted theor f electricity \. TI ruled is mo the graving point, or the | book may be heartily recommended. Coming as lin and Barry Macnutt York: 
candle-pow : _— € brilian ae | int ove he e, usually the former, and the | it does from an eminent surgeon and a man of lhe Macmillan Company, 12mo.; 
elvis hye eee graduations « in one at a time If the screw humane feelings it should be read by everyone 174 pp.; illustrated. Price, net. 
candle ne ) grains of wax per hour. TI has 10 turns per inch, and the disk upon the head who takes any interest whatever in the present ApvANCED THeory OF ELECTRICITY AND 
. : 2 ’ ~ on rs . - f the screw is divided into 100 equal parts, a campaign to restrict scientific men in their efforts MAGNETISM A Text-book for Colle ges 
. ‘ sr the they ryoniog = he nere | complete turn of the screw moves the graving | to relieve the sufferings of humanity and Technical Schools. By William 8. 
2 re ge penis se Peel : = pre a | point along 1/10 of an inch, and turning the head | Tae New Business. By Harry Tipper, ge a nin get pew 
cemin ak te The efficiency of an arc light | #7und one division moves the graving point President, Advertising Men’s League, ann oi ih road a aa es 
i. much greater them that of the incandescent 100 of 10 of an inch, or 1/1000 of an inch New y ork Published by Doubleday, . pp.-; llustrated, 
aetna © atine timeiinaete rhe accepted In this way any desired scale can be graduated on Page & Co lor the Associated Adver- The first text-book is an elementary presenta- 
al 9 ea aaalte terttends ttn a cieeien, 10 0 A circle is divided into degrees by means tising Clubs of the World. 1914. Svo.;_ tion of the magnetic, chemical, and heating effects 
nagnetic phenomenon. It is transmitted from | °f ® circle upon the outer edge of which gear teeth 391 pp.; illustrated. Price, $2 net. of the electrical current, of the conditions and 
he to the earth by the agency of the ether | 87 © A screw meshes into these teeth Phe The author confesses that commerce has always Phenomena of induced electromotive force, and 
of y I s known as Maxw s Electro- | Screw ts turned enough to move the circle 1/360 | held for him the interest which attaches to a great | °f electric charge and the condenser. The argu- 
magneti f Light r atio of the elec f its circumference, if the degrees are to bx e primary force It is probably this attitude which, ™ent Is energetic, the diagrams simple, and the 
at ot ectr AT inits is a velocit n the circle to be graduated A line is graved taking possession of his pen, injects an almost examples — practical This general description 
oe teach f light, as it | With the graving point, and the process is Con- | breathless suspense into his work. Yet here is no ®!S0 applies to the “Advanced Theory of Elec- 
ail fi e Maxwell's ti » inued till the work is finished fhe accurac popular tract on the romance of this, that, or the ‘!!) and = Magnetist which carries the 
thie ¢ sting , we would f the whole depends upon the accuracy of the | other Any man of fair intelligence may under- Student over the same general field, but to a 
nas . . a . Ek screw rhe En Brit. llth edition, vol. xii standingly absorb its facts, but these go to the wider and deeper purpose, with amplified detail 
we can send for $1.40 id $ The | Pages 312-314, contains a very clear account of | very heart of advertising, marketing, selling—and_ t has a chapter on ship's magnetism and the com- 
} : -_ ra - pted as best the development of tt Dividing Engine, with a back their statements with concrete examples pensation on the compass It treats extensively 
—ihiin th alee . af elena y of on You may perhaps graduate a circle | pore is a short review of the old conditions of °f the ele« tric field, the theory of potential, and 
a jak oa shane oo acne we er gl purpose by first dividing hand labor: then a sketch of modern conditions electric oscillations and waves Its final section 
t ry EME 186 wou jue i then into hths by bi- | which followed ipon the advent of steam The is devoted to the electron theory h in the 
secting | I sections of 45 degrees second section of the work deals with finance and t#®ble of contents is referred to, by an unfortunate 
13057) C. ¢ S. asks: Kindl answer can be led » thirds, « legrees, and these arketing costs, including a study of the con- typographical error, as the election theory 
under Notes and Queries the following A as- Into third oe legrees Pher mu can divide |, ration of money control and its effects. Sec- The authors are experienced in tl writing of 
cnntn than th t and half ce > m4 school texts, and their work is sound, well-planned, 





tion 3 takes up the factors in marketing cost 
r and adapted to inspire and energize the immature 





Sections 4 and 5 bear upon organization, training, 





























rea 
things wil will be if you try and = specializing final division concerns intellect. 
way, a diff : cle into 4 | itself with good-will, with buying habits, and with | ADVERTISING Selling the Consumer hy 
appeer | an a future tendencies The author has prepared John Lee Mahin Published by Double- 
of t a i Ake @& vermer’ graphic charts which place vital facts and phases day, Page & Co. for the Associated Ad- 
eight an « cle by taking of manufacturing, distribution, and competition vertising Clubs of the World 1914. 12 
larger the 4 und ge before the reader mo.; 260 pp.; illustrated. Price, $2 net 
wrong rt ane THe CHemistry oF FAMILIAR THINGS. In so often encountering the phrase “It pays to 
wrong can | Poison sor By S. 5S Sadtler Philadeiphia: The J. | advertise," we are prone to overlook the fact that 
wrong has d Ape ELLOS B. Lippincott Company, 1915. nothing is re costly, more wasteful, than 
gree betw » alt deen This book differs markedly from the usual ignorant and indiscriminate advertising Adver- 
be mad livision is 29 | Popular presentation of chemistry It begins tising is an art and a science, as no one knows 
roth wand pes un the scale | Originally enough, not with the usual cut-and- better than Mr. M: and few are better quali 
in kind ca wdings to one | dried elementary exposition of chemical principles, fled to impart its principles and its technique. His 
tor subs rnier is full but with the part that chemistry has played in book admirably covers the general field It 
come a-river 4 nee ae En Brit. 11th edition, vol, | nature Not until the natural aspect of the sub- sketches the present status of the science and 
® large mountain an be made into a _— werd, : ops 1032 far straight lines are Ject has been dismissed and the importance of an States its fundamental problems It shows ex- 
mountain by taking earth away from it Phese | **v® = - : mys “ies or ms oa . wie - exact knowledge of the composition of matter actly how markets benefit both producer and con- 
filustrations will convey the essential difference pas eo mage 6 : ‘ae oe ‘ ys will a oi : * pointed out, are such subjects as atoms and mole- sumer, and how salesmanship is related to ad- 
eooeern Ge Gwe terms Ciwence is Cage - . f : - oie t ; ‘i og r : b - f 1 cules, acids and organic and inorganic substances vertising The fact is clearly elucidated that 
and differen n kind oe rr: ~ pate porns Aree saieled raregemediene discussed. Nor is the book confined entirely to buyers may be divided into groups according to 
W. asks: As a regular = ’ = ro text eatin ote it will fall arial chemistry The chapter which is entitled “‘The their incomes, and that the important question 





Chemistry and Production of Light’’ is very is how to reach the required group The tools 








glad if you would kindly tell center of the earth A. Your doubt as to the 
t ar Vv in the southeast | fact of balls falling t ust of the point from which largely a discussion of physical principles and of advertising, its mediums, and the tests of its 
i in 1 i fact of balls ling to east of t po on f 
ng in this locality [ am told | ¢ re d d has been answered in Query | ‘kes up subject matter which properly falls merits are convincingly discussed, and the various 
bs . they are aroppe 1AS we c swe ™ | ~ } ‘ j 
hlehem and that its appearance 13054. isst f March 20th. 1915 The earth within the scope of this book, but which most forms, retail, mail-order, and national, are se par- 
tant event is about to occur | q ‘n under the ball as it fall By in chemists would probably omit Chemistry and ately handled Mary other phases of the sub- 
: I does not turn under rt as falis y ? ; 
. P . s ‘ ee & . .t are to . ; "los » . ' p 
that its past history has | ertia the ball retains the eastward velocity of the | Physics are nowadays so intimately inte rwoven ject are touched upon in the closing chapters, and 
The bright tar in the | point fr which it started. and as it falls to a that it is difficult indeed to exclude physics from a 80 concrete is the information offered, so practical 
! er s I ' wint "Or 1ich startec an s f s to ¢ ’ 
southeast in the early morning | rs is the planet pl tibialis te enteiin een: Sh wid arts popular text-book on chemistry Generally we all the teachings and advice, that in reading the 
utheas I riy mm nours is é place ric s rotating slows lL be! z R ‘ 


find heat combustion, insulation, air, oxidation volume one seems to have his finger upon the very 





Venu n her regular course around the sun. She | faster t than the place to which it has 
is quite unconscious of the interest her appearance | eq. F< reason it falls toward the east and ventilation taken up not only from the chemi- pulse of trade 
awakens and is entirely disconnected with the | [¢ is not with an ordinary balloon which cal but from the physical standpoint. The range MopeERNE NATURPHILOSOPHIE. Von Wil- 
Star of Bethlehem she comes Into this position | moves with the air and has only the motion of of the book is wide indeed The chemistry of the helm Ostwald. Le Ipzig: Akademische 
at thie hour of the night with regularity and her the earth and the air to give it motion It simply cerGi's evelation, of and ts preste Mages Sone Verlagsgesellschaft, 1914. 

; elements and food classes, animal feeding, fermen- 


appearance does 1 portend anything whatever | foats with the wind, and has no power to move More than ten years have passed since Prof 
tation, chemistry of the body, paper and textiles, 




















with regard to the earth or its history itself It has simply the velocity of the place ri Ostwald published his lectures on natural philo- 
leather and rubber, silicious substances in glass . 
' ‘ r » ' Dur where it happens to be A ball dropped in a car aa sophy, which created a profound impression at 
13059) H. C. B. asks iring a recent ‘ : , .. | all these find a place in the book Taken as a 
falls perhaps six feet In that distance there the time It is but natural that since their pub 
experiment, in which I was using ercury in a - whole the book may be regarded as a good ex- = . 
i ' ? is no visible deviation Several |-undred fet are lid ; ‘ itil 4 lication the author's views should have under- 
rlass vial to make an electri contact in a cir i » of what é ‘ientific writing shot ; : 
ss : > _ , f | necessary to produce a measurable deviation. 1f | ®™@P!©? lat popular sclentil & should be. | -one some changt Moreover, scientific advances 
iit, | was at loss t veh tf presence oO : a ’ ‘ 3 P oe ; 
= satheae es : : i the earth turned under a balloon it would leave | THE Curves or Lire. Being an Account have also been made within the last decade which 
mercury w ‘ vnch benea the switchboare . ' 7 , o mn © ee : 
' . ‘ the balloon to the west of the place from which of Spiral Formations and Their Applic 4 could not be ignored in an attempt to whip our 
n ore to yve where hi eakage was coming | Ts > SPIeENee ¢ . , . P 
; . : . ; , | it started since the earth turns toward the east tion to Growth in Nature, to Science and | modern scientific philosophical conceptions into 
row wae nally bliged to remov the vial y . ne ference 
, : - te th mperiasent ts and the ball in falling turns to the east faster than to Art. With Special Reference to the a natural philosophy such as that with which 
and contacts urti made the experiment as shown 7 a of . ‘ P T +] ; 
erage: , 1 rt the earth does at the level to which it has fallen Manuscripts of Leonardo da Vinci. By our forefathers were familiar. Indeed, the whole 
on rough sket« here inclose« ave rover | one ne ee . A o- . ; ' 
‘) ; ' . : ; We hope this is clear 4. Why do races living | Theodore Andrea Cook. With 11 plate * | scheme of presenting a modern natural philo- 
mat mereur creeps up the copper wire and | F ~ @ ee = = : : - 
: s ' F lr in hot imates hs black skins if Nature pro- | and 415 illustrations. New York: He Nry | sophy has so far developed, that this new work 
drops from its end as if it were a wick In this , | Holt & Co., 1914 of ‘ 
l 1 circuit 1 tects them from heat? A. The question of black | AL e oy as . promises to be the first of a whole series of three 
experimer ere is © electrical circu and no : > s 
° , h een Gen people in the Torrid, and white polar bears in the It is difficult indeed to describe the impression | volumes In this first volume Prof. Ostwald 
other condi m except those as 1 } a you , 
: 2 Frigid Zone, is perhaps not simply one of absorp- | which is left upon the mind by this remarkable | discusses the modern conce pts of logic and mathe- 
tell what causes this condition and how to avoid . . ~ . : ; 
. . ed tl ‘ ' tion of heat Black is also the best color to radi- | treatise The book of nature is opened at a new | matics In other words, concepts which have 
it We mve trie« Mw experimen with a j i 
' = , ' ate heat, hence the black man is able to get rid | page, as it were, and a new chapter is presented | nothing whatever to do with energy, as such, and 
fal yoper strip and a copper ire in mercury = =e 7 . 
" , 7 e i limt of his heat to the highest degree There is|for perusal This is not the work of a mystic | which he places under the term ‘Ordnungswis- 
ha t eon to produce any climbing . . i 
‘ if there | probably much more to it than this. The an-| but the fruition of twenty years’ study of spiral | senschaften Prof. Ostwald regards logic as the 
tt mer y up he pper there Ss any : ees 2h a "g 
, . ' illarit M | noyance and injury from excessive light is proba- | formations as they are exhibited in shells, plant | first and most general science, and the greater 
st ation. it 1 to capilla \ ercury os . : oon 
' b cl ' } , lo not k y due more to the ultra-violet rays of the sun- | leaves, seeds, crystals, clouds, tendrils, animal | part of his lectures is devoted to driving home 
might lim clean copper ut we do no now € ’ , . = 
. light than to the heat rays The black pigment | horns, the cochlea of the human ear and the um-| that truth. Prof. Ostwald is probably one of the 
how high it would go It would climb a cable of ¥ 2 ; : oe ss ‘ 2 
twi iy much better tl le w of the negro is a defense against these rays rhe | bilical cord, bones, the intestines, fingerprints, the | best men living to write a work on modern philo- 
wistex wire uch Dette Nan & single ire OF on a . Mor , 
white man who migrates to the Torrid Zone in a | muscular fibers of the heart, nebule#, and the | sophy A distinguished scientist who has made 


a flat strip . on 2 , . 
few generati develops a dark pigment which | artistic works of great painters and sculptors. The | valuable contributions to chemistry in his day 





13069) R. W. L. asks: In the absence adapts him to live under torrid conditions. There | underlying cause of beauty in art and in nature is | an intellect which has almost dominated certain 


of a question column, [| am sending this com-|can be no doubt that adaptation to environment | found to be the same—found to be the logarithmic | phases of modern German scientific thought, his 
munication te you in the hope that it will be | has brought about the condition and that the |spiral. With the assistance of Mr. Mark Barr and | work bids fair to form the basis of a whole litera- 
answerec by means of the inclosed envelope For | black pigment is an advantage and not a detri-| Mr. William Schooling, these spiral formations | ture which is intended to link science with philo 
yver a year | have been trying to get some ment to the people in whom it is developed have been considered mathematically. It seems | sophy. 
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Wher motor wear come t : . , 
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\ i matter ol tact poor Oils 
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juick wearing motor , 
Is it worth your while then to r 
iva cheap oil and risk serious 
and permanent depreciation in 
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, . K 
It is part of our daily work 
to anal the lubricating pro- 
len mh large manutacturing 
pliant ll over the world. and 
to specify the oils which will ; a“ 
| it 
nost efh ntly meet the condi- 
tions In each case Ss ce - a le 
A A 
The same thorough engineer- — 
ng analysis has been put into eanh Guan 
t tud ot automobile lubri- 
mt , " 
The condensed lubrication . AA A Arc] A Ar 
Chart o1 page is more than ett ee 
interested advice It re presents Mite! acl AA 
the best engineering practice = ‘ 
based upon extended scientific re [Are A 
researc! ak 
Among motorists who are Somagy A 
intelligently watching expense Pa 
j Peerless 
this Chart has for years been a ¢ Arrow 
: A 
tandard guide to correct lubri- ¢ Ha 
Premia A 
ation If your car is not listed, — 
a complete Chart will be sent ~y 
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A Suggestion in Patent Reform 
objections to our patent procedure 


so much in the organic law as 


in the methods of enforcement of the con 
tract between the Government and the 
individual In the development of our 
system it has suffered from the same prac 
tices that have received publie disap 
proval in ordinary court procedure. Legal 
technicalities have supplanted in impor 
tance the economic aspects of a case, and 
egal form and procedure have almost at 
tained the dignity of an end instead of a 
THe Ls 

The abuses which have thus found their 
inception and growth in the practice of 
adjudicating patent rights have led to the 
uggestion of a special court of patent 
appeals with revised rules of procedure 
and power of final decision Even this 
excellent sugyvestion, howevel! conceriis 
itself with improvement in the system 
after the patent has been granted, and 
offers no relief from obvious deticiencies 
in the system prior to and including the 
actual grant The point is that probably 


much of the trouble now following the 


grant of a patent might be obviated by 


vreater care in the granting 


Under present conditions a metallur 


gical or chemical patent in litigation has 


not received the careful attention of ex 
perts until it is called in question. Then 
it becomes the subject of a ong investi 
gation, and expert testimony is brought 


forward in great volume. The question 





irises If experts are deemed necessary 
to settle a point in litigation, might they 
not be of equal value in passing sclel 
tifica ‘ applications for patent? If, 
instead of submitting a patent to experts 
ifter it has been granted, it were sub 
jected to scientific examination before 
granting, the prospective patentee might 
be relieved of much expense, delay and 
trouble, and would not feel that he had 
been deceived as to nature and value of 
the covenant between himself and the 
Government Hloover Comments on this 
phase of the matter in his book on Con 
centration by Flotation, saying that “if 
courts deprive him (the patentee) of the 
benefits definitely promised, someone has 
blundered every legal e¢: in which the 
patents of one litigant are declared in 


valid is an indictment of the most serious 


nuture against the system 
Another benefit that might result from 
scientific examination of patent applica 


tions would be the rejection of many sup 
posed novel ideas of alleged usefulness 
Many of these are scientifically unsound 
and claim results that are practically im 
possible of achievement They merely 
clutter the record. Others contain alleged 
improvements and are often introduced 
by patent pirates and leeches. It is ree 


ognized, of course, as Hoover says, that “a 
hew metallurgical process never springs 
fully de veloped from the brain of one per 
ol and consequently many of the im 


provements are valuable. On the other 


hand, 
and litig 


one has only to review the patents 


ution in one subject, such as flota 


tion, to feel that if seientific experts re 
viewed the applications, many of them 
might not be granted. The situation would 


be freer from complications and progress 
suffer.— Metal 


lurgical and Chemical Engineering 


in the industry would not 


New Use for Cocoanut Water 
g gow discovery 
Colombo that 


has always been considered a useless waste 


has just been made at 


cocoanut water, which 


rubber coagulant. 


product, is an excellent 
Millions of 


to run to waste 


gallons of cocoanut water al 


lowed on estates can now 


be nade use of at a good profit. 


The cocoanut water is allowed to fer 
ment for four or five days, after which it 
can be used without further delay as 
coagulating latex. One to two ounces of 


the fermented cocoanut water is allowed 


to coagulate one pint of the pure latex. 


This is said to produce a fine 
to that procured with the 
the 
with fermentation is 
cidedly inferior to the cocoanut water fer- 
mectation. id 


Cocoanut water is now made up in bulk 


use of 


acid. The color of rub- 


acid 


erude acetic 


acetic de- 





rubber, | 
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A Free Opinion a 
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EBEN E. REXFORD 


Here is the manual for the man or 


woman who sighs to have growing 


things about, but who is bewildered 


tions of so 


This 


contains all the information neces- 


by the numberless dire 


many volumes on the subject. 


book 
sary for starting and keeping in order 


an outdoor flower-garden or indoor 


plants. The instructions are so simply 


and so specific that no reader 


could fail to make his 


given 
who follows them 


success. 
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Touring 
in The Ejight-Cylinder Cadillac 


holds new fascinations 


Complete line 
of Cadillac Cars 


and eT 


chassis are exhibite 
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International Exposition 
San Francisco, Calif 
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HE greatest boon the Ejight-Cylinder Cad- 

illac confers upon the American people is 
that it removes the strain and the weariness 
from long distance motor travel. 


If ever a nation needed the relaxation, as well as 

the exhilaration of motoring, this nation needs it. 

And if ever a motor car was at once both stimu- 

— and soothing, that car is the Cadillac 
“ight. 


Men and women all over America are awakening 
to this delightful discovery. 


The roads of the continent are calling to them 
with a new charm and a new insistence. 


The Cadillac “Ejight’’ has supplied the last nec- 
essary link in the chain of causes which constitute 
the thing called luxury. 


It sets the traveler free from taut nerves, from 
tense muscles, and from constant concentration 
on the performance of the motor. 


All the glorious tingle of a noiseless flight through 
space is there in increased measure. 


But the strain is gone—gone, and forgotten, 
because the flow of power is so continuous and 
so quiet that you are scarcely conscious that the 
engine exists. 


There are no convulsive movements of the 
motor, no noise of straining and labor, no irri- 
tating vibration—because there is no lapse or 
halt between Cadillac power impulses. 


You relax and rest, in the Cadillac “Ejight,”’ 
because the unpleasant reminders of inter- 
mittent power are removed. 


You forget the engine, you forget the mechanical 
system which is carrying you forward—and luxu- 
riate in a sense of serene well-being and comfort. 


The mind is released from its thraldom to the 
car, and turns a thousand times more often to 
the beauty of the road, of the sky and of the 
landscape. 


The joy of touring is not only a greater joy in the 
Eight-Cylinder Cadillac, but it calls into being 
a new set of physical and a new set of mental 
sensations. 


Heretofore, no matter how gallantly your motor 
mounted a hill, you were conscious every mo- 
ment that it was climbing,—that it was laboring. 





Now, you only know that the hill was high 
because you saw it before the mount began 
or looked back after the crest was reached. 


The old sensation is now exactly reversed. 


Then, the car fought against the hill and tri- 
umphed over it—now, the hill seems to melt 
away before the car. 


You can now travel almost continuously on high 
gear—under throttle control. 


The power-application is so fluid that the effect, 
when you accelerate the speed, is very much as 
though you had “turned on” the power, as you 
“turn on’ water by opening a spigot. 


As far as sound and vibration are concerned, the 
engine does not seem to be energizing at all. 


The car simply glides from one rate of travel to 
another, without perceptible effort or hesitation. 


The result is that the mind is lulled into repose 
and the body obeys the impulse of the mind. 


All the niceties of Cadillac construction supple- 
ment and simplify and emphasize the luxurious 
action of the Eight-Cylinder engine. 


The latter might be ever so perfect and still fail 
of its full efficiency if the car as a whole were not 
manufactured in every minute part with relation 
to the requirements of the motor. 


Cadillac thoroughness is responsible for the 
accuracy of every function which might contrib- 
ute to the efficiency of the engine. 


And, too, the spring suspension, and the deep 
soft upholstery share the task of resting and 
soothing mind and body—the two work to that 
end in continuous harmony. 


More than eight thousand Cadillac owners are 
now enjoying these marked elements of ease 
which confer a new charm upon motoring. 


Our information would indicate that nearly all 
of them experience the same impulse—a renewed 
and irresistible call to long distance touring. 


With rough roads largely robbed of their terrors, 
and good roads made almost doubly delightful 

with hills no longer to be dreaded and gear 
shifting practically eliminated—with a new and 
astonishingly active acceleration, always to be 
relied upon—touring in the Eight-Cylinder Cad- 
illac becomes an unalloyed delight. 


Styles and Prices 


Standard Seven passenger car, Five passenger Salon and Roadster, $1975. 
Landaulet Coupe, $2500. Five passenger Sedan, $2800, Seven passenge: 
Limousine, $3450. 


Prices F. O. B. Detroit 
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Self-Sentering bids for your con- 
struction work if you specity those | 


You gain time by not making elabor- 


ate forms. With Self-Sentering you 
pour conerete while otherwise you'd 





Self-Sentering makes reinforced 
concrete without forms. 
know it by its Diamond Mesh 


Self-Sentering 
take many 


The lumber and labor cost of forms runs up 
Self-Sentering cuts that item to zero. 


Self-Sentering 


severe fire. Tests have proved the 
such construction. A report of such tests will be \ 
sent you if you 
Ask for “ Fireproofing Handbook ”’ 
Chis is an opportunity to become familiar with the 
vivantages of Self-Sentering and concrete construction 
an opportunity to save money UW you want to Our new 
* edition which is ready tells how. In writing, give us the 
. nar of your architect or builder and we will work with 
ny Wur experience Is at your service 


(Ge) The General Fireproofing Co. 


2101 Logan Avenue, 
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VISON 
bKs lneh 196 pages. 140 iiestrations, $1.50 
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SAVE TOOL TEMPER | 


Cleveland Grindstones are genu- 
ne standard Berea and Huron 
stones, the sharpest cutting and 
smoothest wearing grits Usec 
by a large percentage of mechan- 
ics, machinists and industrial 
We supply 





e Model 


schools 


Cleveland Grindstones 


in a variety of grits, each carefully selected by our 
expert graders of 50 years’ experience. No soft or 
flint spots We are largest producers and guar- 
antee atisfaction Write for illustrated catalog. 


THE CLEVELAND STONE C 


oO. 
tt 1129 Leader-News Building CLEVELAND, OHIO 


The Only Com- 
fortable Goggle 


The Only Efficient 
Eye Protector 

The hinged centerpiece 
wh is the distinguishing 
feature of the Autoglas allows the lense: sto conform to the curves 
of the face and excludes ali dust, wind and flying particles. The 
lenses are ground glass and curved in shape, ensuring comfort 
and perfect sight and allowing unobstructed vision ia all directions. 


Over 40,000 in Actual Use 


For Sale by All Opticians, Motor Supply Houses and 
Sporting ( — — 3 
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The Heavens in May 
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effect; Venus 
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as near 
about 
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three 
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a distance 


the Earth from Sun 


south in 
all; 
the 


it will be so far 


| 
| 
time 
this date, however, and for some 
previously, 


it 
it 


at 
in 


cannot see 
sight of 


heavens that we 


we will lose 
present month 

Its 
for 7 
April 
May 
May 
May 


predicted positions are as follows 


P. M. Es 
Soth 


istern standard time: 
18h $3.9m. 10 465" | 
Sth ish. 51.2m. 16 2 
16th 19h. 14.7m 

24th .. 19h 433 

On the first of these dates it 
lion miles from the Earth, 
but 42 million, and it 
the so that it is not surprising that | 
its computed brightness nearly 
six-fold during this short time. 

Its track runs through the eastern part 
Sagittarius, about 10 degrees of 
“Milk Dipper,” and, Moon will 
out of the way the should be 
visible with a field-glass. The best | 
time to look for it will be about 1 A. M. | 

During the early part of June this comet 
may be object for southern observ- | 
ers as it will come within about 35 million 
miles of the Earth. It will be at its bright- 
about June 10th, when it will 
over the smaller Magellanic 
and be a southern circumpolar object. 

As it recedes from the Sun its orbit is 
roughly parallel with the neighboring part 
of the Earth’s so that the Earth follows | 
it for some time at a gradually i 
it will probably be easily visible 


n’ 
Or 


2 23’ 
24’ 
is S2 mil- 
last 
approaching 


m. 39 

and on the 
is also 
Sun, 


increases 


of east 
the 
be 


easily 


as the 
comet 


a fine 


est pass 


right cloud, | 








distance. 
to southern observers for many months to 


come, and will probably become tele- | 
scopically observable again in northern | 

‘ é aoe 
latitudes before it fades away in the dis- 


tance, 
Princeton University Observatory. 


Variation of Eta Aquilz 


N a note on this short-period variable 
published in Astronomische Nachrich- | 
M. Fessenkoff endeavors to explain 
variation. In 1895 Belopolsky an- 
nounced that the star satellite 
whose period coincides exactly that 
star’s variation in brightness. The 
orbit of the satellite has been determined 
by Wright. As the line of sight from our 
system does not lie in the plane of this 
orbit, the variation not due 
mutual eclipses, but rather to variations 


I 


ten, 
has a 
with 


star's is to 





| They were 


as dishonorable 


tactics as cowardly. 


r| thusiastic. 


May 1, 1918 


in the amount of surface presented to us, 


} depending upon deformations in the two 


bodies under the marked tidal effects of 
their close proximity 
fact, 
at the time 
of variation, 


as the 


to each other They 
be so close to partially 
of periastron. 


may, in as 
A see- 
the 
the 
the 
atmospheres sur- 
to in 
bodies, with corre- 


coalesce 
affecting 
of 
this hypothesis, 


ondary cause 


color as well brightness 


stars, would be, on 


varying thickness of the 
rounding the stars, due variations 
the 


sponding variations in the 


surface area of the 
amount of light 


absorbed. 


In the Trenches * 


who 
f the 
rhting all over 


T first there grumblers 


scorned trenches. 


were 
The 
who had been fig 
Europe during fifteen 
lighted in pitched battles, refused to bur- 
row in the earth like They 
to fight, but not to fight underground, 
they 
this 
the 


+ veterans <¢ 
Revolution, 
who de- 


years and 


moles. loved 
and 

of 
encountered 


gave a practical demonstration 


repugnance when they 


trenches which Wellington improvised 


at Torres Vedras for the defence of 
Lisbon. 

The entrenchments at Torres Vedras re- 
sembled, on a small scale, those now em- 
ployed by the Germans. They comprised 


Zizam- 
of 30 


and 7 


extending from the 
to the 
other 


two lines, one 


River Tagus, a distance 
the 


or 8 miles toward the 


bro 


miles, somewhat shorter 


rear. The construc- 


tion of these entrenchments required the 


of 25,000 men during one month, 


well built and protected by pit- 


falls, chevausc-de-frise and other obstrue- 
tions. The trenches which sheltered the 
soldiers were 16 feet wide and protected 
by parapets 10 feet in thickness. Each 


section was provided with casks of drink- 


ing water, a toolhouse and a magazine. 
The memoirs of Masséna, who com- 
manded the French army, describe various 
attempts made to draw the enemy out of 
this formidable position, which Thiébault 
calls a second Gibraltar, Wellington would 
not make a sortie. The French had no 
}artillery heavy enough to attack the 
| trenches effectively, and had only enough 
ammunition for one day of hard fighting. 
The only thing left was to besiege the 
enemy to the point of exhaustion, but this 
| did not please the veterans of Jena, who 
j} regarded this imprisonment of the enemy 


and an imitation of their 


The soldiers grumbled 


|on being set to work digging trenches, and 

the officers showed their discontent so 
plainly that Masséna was compelled to 
order a retreat. 


The in underground 


warfare 


experience 
at the 
investment of this supposed- 
stronghold absolutely 
but the French 
liked them no better than their 
had liked them 45 earlier. 

A volume of letters written to his fam- 
ily by Paul Goedorp, a lieutenant of Zou- 


second 
came siege of Sebastopol, 
The 
impregnable 
quired these tactics, 


in 1N55. 
ly re 
sol- 
diers an- 


cestors years 


aves, during the Crimean war, has just 
been published. The writer was fresh 
from Saint Cyr and less than nineteen 


feared 
but 


old. brave, he 


peril, 


Naturally 
privation, 


years 


neither nor fatigue, 


his first turn in the trenches disgusted 
him. Higher officers were no more en- 


“This 
impossible ; 


Gen. wrote: 
business will hereafter 
the most seasoned troops will certainly be 
worn out at the of the 
Marshal Niel recognized that this sapper 
to 
open 


Bosquet 
seem 
end campaign.” 
depressing 
the 
“seems like a 


warfare 
“Fighting 


he says, 


and miner was 


French soldiers. in 


air and sunlight,” 
pastime in comparison with this working 
in the bowels of the earth, and its accom- 
panying dangers.” 

Lieut. Goedorp accustomed 
the situation, but without effort, as 
his letters show, despite their cheerful 
tone. After his first turn in the trenches 
he writes that he is “horribly fatigued by 
a night on guard and two sleepless days.” 
He explains by adding: “We start for 
the trenches at ten o’clock and return at 
three on the second day foilowing, making 
two days and two nights in all. We enter 


himself to 
not 


* Au abstract from an article by a, 
in Le Temps. 


Lenotre 
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For Boys 
Who Like to Build Things 


There’s a lot of fun and healthful 
exercise to be had tinkering around 
the house and yard with tools. But 
you can’t get any fun out of carpe ntry 
or turn out good work unless you use 
the best tools. such as 





Try a Simonds Saw—see how fest and 
smooth and straight it cuts and what an 
easy, comfortable “hang” it has. No tiring 
out the muscles, no continual filing if you 
have a Simonds Saw. It holds its edge and 
cuts true. Simonds Saws are the product 
of over eighty years’ experience in cutting 
edge tools and are backed by an iron-clad 
guarantet 

Ask your dealer for Simonds Saws We will 
supply youifhecan’t. Write for our booklet I 


lf you want saws that 


like diamonds 
d SIMONDS” 


SIMONDS MANUFACTURING CO. 
Fitchburg, a 


5 Factories 11 Branches 
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the trench, follow the wall for a long dis- 
tance, and halt until night, when we are 
placed in a barely finished section within 
two hundred yards of a Russian battery.” 

Later he writes: “All day long I have 
amused myself in watching the destruc- 
tion of the Russian guns by our shells. 
|I shuddered a little on seeing dismem- 
| bered corpses tossed into the air, but this 
| will not effect me when I return to the 
| trenches.” This inhumation at intervals 
| of three days is “nothing but dangerous 
| drudgery.” It was most tantalizing to 
| See from the muddy trenches the Malakoff 
| tower, which it would be so “amusing” to 
| take by assault, but it was necessary to 
hide and dig in the earth until the artil- 
| lery should have completed its task. What 
| humiliation for a Zouave! Occasionally 
there is a note of ill humor: 
| we are doing absolutely nothing, except 
to go to the trenches, mount guard and 
| dig. This sort of work is killing us. In 
| one month the regiment has lost 700 men 
through death, wounds and fatigue. It is 
| hard to have an average of 50 men hors 
|de combat for each trench. A fine regi- 
ment like ours is being destroyed in a 


| very foolish manner. To be killed in a 
trench, what a glorious fate!” 

| It was maddening to see, so near, the 
| forts which the Zouaves would annihilate 
|so easily if they were only “let go.” “I 
thought I was coming to a grand festival, 
|} but I have been doing siege duty for four 
months. The impetuous young lieutenant 
|}condemns as incompetent, almost as crim- 
| inal, the artillery and engineer officers re- 
sponsible for the delay.” 

| It was fated that he should not take 
part in the “grand festival.” A week be- 
| fore the assault that he had longed for 
was made, he was struck by a shell splin- 

















He whose paint lasts, paints best. | 
Your painter should know, and | 


you should let him know that 
you know, that the ingredient 
which makes paint last longer | 
and look better while it lasts is| 


ZINC: 


We have three books discussing Zinc from the 
three viewpoints of the parties most concerned. 


For House Owner: ‘‘ Your Mowe 

For Architects: ‘‘One of Your Problems** 

For Painters: ‘*Zinc That Made a Painter Rich*’ 

Ask for yours—sent free 

The New Jersey Zinc Company | 
Room 421, 55 Wall St., New York 


For big contract jobs consult our Research Bureau 








7ENUS PENCILS 


Bes ade in 17 degrees (6B softest to 9H 
dest) of never varying, uniformly 

















ded quality, also 2 copying. Write 
letterhead for free trial sample 


and booklet. 
American Lead Pencil 
Company 


217 Fifth Ave. 
New York 


















LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horological Department 


Peoria, Ulinois 
Largest and Rest Watch School 
in America 


(This entire building used exclu 
sively his work) 
We teach Watch Work, Jewelry 
Engravir k Work, Optics. 
t Board and 


At noderate rates, 
»f Information. 


INVENTORS! so: 


We manfacture Special Machinery, Pat- 
ented Metal Specialties of all ina, Elec- 
tric Articles, Hardware, Contract Manu- 
facturing, Development, conoke Work. 
., You get the advantage of our splendid 
equipment, up-to-date methods and — 
. experience. fe Do It All. Tools, Dies, 
( Stampings, the, Screw Machine Work, 
—_, Milling Machine Work, Metal Spinnings, 
rai Metal Drawings, Castings, Plating of ail 

kinds, Enamelin, Japanning, Tinnings;, 
Galvanizing. Wood and Meta! Patterns, Drafting, _ 
® Saine. Biue-print Work. Send sample for expert 

Se book Wetce hon containing tables and valuable. in: 
format: jon. itteday. Address 


THE EAGLE MFG. C0.. 1624 Blue Rock St., Choclanati, 0. 




















ter and died without having had the good 
| fortune to fight “with bared heart, face to 
face with the enemy,” as he had so often 


dreamed of doing. 


War Capacity of United States 
Railways 
By Dr. Robert Grimshaw 
T WO salient features enter into rail- 
way capacity for war: first, rolling 
stock; second, track and yard limitations 
in a given theater of operations. The lat- 
ter, being dependent upon the local condi- 
tions of any given theater of operations, 
will not be discussed here. 
‘oncerning rolling stock, the equipment 
|}of our railways is ample for the assem- 
bling of units at their rendezvous or home 





stations, and for assembling divisions at 
their places of concentration; this with- 
out overtaxing the resources of our va- 
rious commercial lines. 

Concerning the concentration of divi- 
sions into field armies for operations in 
any possible theater of operations on our 
coasts or borders, by simultaneous large 
|scale movements, the problem becomes 


| 


present war plan strength, still remains 
joagenayy the “capacity” of our commercial 


more complicated, but, on the basis of our 


lines. 

Tables I, II, and III, herewith, present 
data for reference in connection with the 
capacity of our railways for movements 
of troops. 

Paragraph 393, Field Service Regula- 
| tions, United States Army, 1914, gives the 
| details of entraiziog; and reference there- 
to will show that the weights of equip- 
ments carried by infantry soldiers, etce., 
are not factors used in arranging railway 
movements of troops. Arms and equip- 
ments carried by individuals are cus 
tomarily taken witn them upon the cars; 


while wagons, animals, ammunition, ra- 
tions and other impedimenta, usually car- 
ried by wagons when on the march, are 
loaded prior to the entraining of the men. 
The following factors are used in deter- 
mining car and train section pensarercst 

(1) A train section usually consists, ex 
clusive of engine and tender, of not more 
than 17 cars, total weight not over 700 
tons; the weight of loaded cars being 
taken as: flat 25, box 27, stock 2 
ger and baggage 50, Pullman 55. 

(2) Car capacities: tourist sleepers, 42 
men. 

Coaches, 45 men (3 men to each two 


, passen- 


“At present | 











seats) ; stock cars, 20 to 22 animals. 























Presotan es Roads 
Prevents Dust =~ 


































State Road, Kittery, Maine. 
Constructed with “‘Tarvia X,** 


Twenty miles 
| of Tarvia roads— 


HE motorist who rides out from Ports- 

mouth, N. H., and crosses the State 
line at Kittery, on the way to Kennebunk, 
Maine, will travel continuously over the 
new state road and for twenty miles will 
be always on a Tarvia roadway—frm, 
dustless, mudless—perfect in every way. 


areas of concrete roadway which have 
been coated with ‘‘Tarvia A”. 


The road illustrates the versatility of Tarvia, 
and its applicability to varying conditions 
of trafic, varying character of foundation 
and varying character of road material. 
There are many ways of using Tarvia 
effectively, and there are several grades 
of Tarvia to meet varying conditions. 


First comes a stretch of old macadam 
which has been treated with “Tarvia B” 
to prevent dust and preserve the surface. 
hen comes a stretch of tarviated maca- 
dam which has been built from the bottom 
with “Tarvia X,” the denser grade of 
arvia. Next is an area of gravel which 
has been treated with “Tarvia B” to 
preserve the surface, followed by two areas 
of “‘Tarvia X" construction. 


Tarvia is, by nature, waterproof and 
adhesive. It contributes an element of 
plasticity to the roadway, obviating the 
tendency of ordinary macadam to crumble 
under modern automobile traffic. 


The Tarvia treatment more than pays for 
itself by the decided saving in maintenance 


Further on in York and Wells are large costs which it makes possible. 


Special Service Department 


road conditions or problems in your vicinity 
the matter will have the prompt attention of 


In order to bring the facts before taxpayers 

as well as road authorities, the Barrett 

Manufacturing Company has organized a experienced engineers. has service is free for 
jal Service Department, which keeps the asking. 

up to the minute on all road problems. If If you want betfer roads and lower taxes, 

you ‘will write to nearest office regarding this Department can greatly assist you 


Oe ne RR 


BARRETT MANUFACTURING COMPANY 
New York Chicago Philadelphia Boston St. Louis Cleveland Cincinnati 
Pittsburgh Detroit Birmingham Kansas City Minneapolis Salt Lake City Seattle << 


‘THE PATERSON MPG. Co., Limited: Montreal Toronto Winnipeg 
Vancouver St. John, N. B. Halifax, N.S. Sydney, N.S 














A BRICK that casts its own light 

and shadows. Notedly original 
and ingenious. When laid in a wall 
it has the soft and alluring tones of a 
Turkish or Persian Rug. Investigate 


GreendaleRug Brick 


The Only Patented Face Brick in America) 





if you are seeking distinctive, artistic 
effects. They are furnished in shades 
of Buff, Tan, Brown, Green, Purple, 
Old Rose and Red. 


New York City notwithstanding high freight 
rate is the greatest consumer of Greendale Rug 
Brick in the construction of high-class office build- 
ings and other structures. This speaks volumes. 


They are specified by leading architects and 
contractors. Ask yours or write us for samples or 
color plates. 


Hocking Valley 


D. E, REAGAN, Pres. 
181 S. High Street 


Products Company 


Cc. C. WALTERS, Sales Mer 
Columbus, O. 











The Gentle Touch of a 
Giant Finger 


A good, lively spring in 
erect tries to shoot you out 
of the car as a | 


DOW 
That’s t he Way a 


car motion to long, undu- 
lating waves—even on 
rough, country roads. The 
Hartford controls and equal- 


he Ots 


1 arro 
spring works. Nowimagine izes spring action. 
1 giant finger pressing its The Hartford is automatic 
ushioned tip gently on the in that it works progressive- 
spring and easing it back as_ ly. For normal movements 
you wi om ise back a taut the springs are entirely free 


how of control. 



















recoil—no When the 
iar — but are arliorad spring ac- 
iu tion goes 
lengthen SHOCK ABSORBER beyond 
- E th Soothes the Angry Spring normal 
motion, the con- 
Chat is the way the new, trol is applied and increases 
Automatic Hartford Shock automatically as the action 
Absorber works. It reduces increases. ‘This is accom- 
® plished by a multiple 
mete ae “ agate amiga disc construction, these 
; i discs engaging pro- 

: . 3 gressively, 
H f Let us send you a book which 
ree discusses the whole question of 
. shock absorbing [twill tell you why 
a, the Hartford is standard equipment 
S ; on so many prominent cars and why 
ER wi 95% of the racing drivers use it. 
. ae S You will not know the ulti- 
i g : > mate of car comfort until 


> your de on springs con- 


\. . trolled by Hartford 
Qe k Absorbers. 


Hartford Suspension 








\ 2” 
NY Seugeny 
H ' 
175 Morgan Street 
Jersey City 
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This Angle-to-Angle 
Interlocking Construction 


eanine 


TRADE-MARK- RE TERED 











EASILY 
ADJUSTED 


MA 





PATENTED 


PISTON RINGS 


HIS design is not accidental. The exact fit and 
I this ring, which makes it a leak-proof 


bearing of 
‘annot be obtained by any other form of construction. 


pertect 


ring im fact, ¢ 


I atior : attempted t without this dist ive and patented 
" P te king feature they can’t duplicate it performance 

foce Pist Rings should be identified by this construction. 

| at Don’t accept any other ring offered as a 
t wy 1 want assurance of all the practi al benefit 

ecured by the use of the genuine \nantRoce 

FREI BOOK lo Have to Hold Power Send for it today 
Sold t all up-to-date — houses, garages and repair shops 


anufactured by 
McQUAY- NORRIS MFG. COo., ST. LOUIS, U. S. A. 
tory: V eld & Sons, 120 Adelaide Street Wes Toronto 

BRANCH OFFICES 


Canadian Fas 


New York: 1919-29 I A t &th St. Pittsburg: 902 Second National 
Bank Bldg. Kansas City: 513 New Nelson Bidg. Chicago: Suite 718 Michi 
gan Blvd. Bid San Francisco: 164 Hansford Bidg. Los Angeles: 224 Cen 


Nat. Bank Bidg 


tral Bidg Dailas: 1509 ¢ rece St. St. Paul: Am 
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tox freight cars, 20 to 30 tons, depen 
dent on bulk 
Flat cars 
(a) One gun, two ecaissons, field artil 
| lery 
Three caissons, field artillery. 


| (bh) 
and one battery or 


field artillery. 


| (c) Two caissons 


store wagon, 


(dq) One gun, one Caisson, heavy artil 
lery 
(e) Two guns, heavy artillery 
TAB 
| 
| Personnel, etc 
| 
| 
| | 2 f 
> = > 
Infantry Regiment 1,915 171 22 
Cavalry Regiment 1,308 1.435 6 
Artillery Regiment (field 1.198 1,154! 104 
Artillery Regiment (horse 1,198 1,568) 107 
Artillery Regiment (heavy)... | 1,286) 1,346) 107 
\ Artillery Reg'mt (mountain 1,165 1,186 
Batallion Engineers (Inf 514 165 12 
Batallion Engineers (Cav 288 S70 11 
Batallion Signal Corps (Inf 176, 202 15 
Batallion Signal Corps (Cav.) 176, 204 1! 
Divisional Trains (Inf 1,008 1,936) 387 
Divisional Trains (Cay 609° 1,313) 161 
The above table shows the cars nb 
mally required by the different units of a 
large force, such as a field army, excepting 
ponton battalions, aero squadrons, and the 
headquarters of brigades and divisions 
In compiling the table, the divisiot 
trains of both the cavalry and infantry 
divisions were assumed “knocked down,’ 
all other vehicles being shipped “set up’ 
and a reasonable regard was given to 
keeping units together in convenient train 
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(f) Three caissons, heavy artillery. 
(9) Three wagons, 
three 
(h) One ponton on its wagon. 


be dies, 


field ammunition or 


supply ; or ambulances—set up. 


(i) Forty-eight wagon 


knocked 
down; or thirty-six if tunnels are met. 
(hk) Six 
tops not 
(1) Thirty 


The following 


ambulances, knocked down, 
removed. 
tons freight 


table shows the cars re. 


quired per unit of organization: 
LE I. 
cdi és 
Cars Required 
es Ss | 
2} 2 : H 
2 : rr 6) 
, = rs 5 as = 
S = > ef ¥ % . $ 
- = - gs = = = S 
“ = ~ = = 7 -_ & 
13 f il 8 78 
ry ) ) 8 67 9 130 
' ) ) 9 56 15 151 
4 10 4 10 ) 78 46 177 
1 10 2 10 ) OS 54 17 
~ 14 oOo 112 
12 2 4 8 4 32 
y 7 2 4 19 4 38 
> 1 2 2 10 5 25 
2 1 2 2 10 4 24 
11 16 11 36 97 18 189 
7 10 7 17 65 10 116 
Can our roads handle such masses of 
men and material? We can judge this 
from Table II, which shows the rolling 
stock of the principal railway systems of 
the United States east of the Mississippi 
River (Poor's Railway Manual, 1914), 
ind from Table IIT, a memorandum of 
the cars required for an American field 
army, composed of units in normal pro- 
portions 


All the foregoing data are official, and 


an otticer of the regular 


sections, without separating the troops of were furnished by 
any unit from their animals and material. Army. 
ABLE Il 
| Cars 
| :; - 
| Passer Baggage Box Stock Flat Total 
Penn'a R. R. System 7.03 4.27 on 84.576 4.229 5.419 99.207 
N. Y¥. C. R. R. System 4.413 67 Se 2.106 10.871 84,563 
So. Ry. & N. & W 1.50 $s 3 18,049 2,328 2.878 24,058 
Seaboard & Atlantic Coast Lines 1,162 197 249 31,374 158 8,252 40,530 
B. & O.andC. & O 2.579 834 317 10,127 100 2943 44,621 
LC..C.N.0.&T P 1.700 Rt 193 32 090 1.047 3,369 37,280 
Totals 18,388 6.527 1,698| 274,07 10,268 33,732] 330,259 
or 
rABLE Ill 
Passen Baggage Box Stock Flat Total 
27 Regiments Infantry 1.206 162 135 297 216 2.106 
9 Regiments Cavalry 81 2 0 81 1,170 
6 Regiments Field Artillery 192 i] 4 36 270 906 
1 Regiment Heavy Artillery 10 9 68 54 178 
1 Regiment Horse Artillery 1 10 ) 78 46 177 
1 Regiment Mountain Artillery 0 S 14 0 112 
4 Battalions Engineers (Inf. Div., et 8 16 2 16 128 
1 Battalion Engineers (Cavalry 9 2 i 19 4 38 
4 Battalions Signal Troops (Inf. etc 1 8 8 410 20 100 
1 Battalion Signal Troops (Cavalry 6 2 10 4| 24 
3 Divisional Trains (Infantry 81 108 9 | 54| 567 
1 Divisional Train (Cavalry 1 1 65 10 116 
Totals, 364 Locomotives and 2.115 ISD 448 1,899 775 5,622 
! 
“9 — 
Statistics of Baseball 
By Arthur Macdonald 
F everything which takes place in the] Of the 5,171 ground balls, 424 or 8S per 
game were recorded, we might heave! cent were scored hits. Of the 344 bunts, 
proper statistics of baseball. A few data] 155 or 45 per cent were safe, and of these 
in addition to the official records have] 155, 114 or 74 per cent were handled by 


been gathered. 

It is estimated that 
per cent of balls batted fair result in safe 
hits. 


approximately 20 


Of 10,074 batted balls, 3,602 or 20 per 
cent were fly balls; 5,171 or 51 per cent 
were grounders; 344 or 3 per cent bunts; 


and 957 or 9 per cent were line drives. 
| Out of these 10,074 batted balls, 2,067 or 
| 20 per cent were scored as base hits. Of 
| the 3,602 fly balls, 741 or 
| safe, and only 18 or 4/10ths per cent were 
muffed, showing practically that the major 
league fielders catch almost every ball 


they can reach. 


20 per cent fell 


Out of the 957 line drives, 
cent were safe, showing this 
kind of ball to knock. 

given), 72 


the fielders 
741 or T7 per 
to be the best 
In a number of games (not 
plain hit 
11 of 
sulted in clean hits, 
enabled the runners 
27 of the attempts, or 


and run signals were detected; 
cent, Te 
11 per 
extra 
cent, 


attempts, or 15 per 
S of which, or 


these 


to take 
40 per 


cent, 
bases ; 
advanced runners at the expense of retir- 
ing the batter at first or 9 per 
cent resulted in batter striking out, and 3 
of these strike-outs or 4 per cent resulted 
in the runner being doubled with the bat- 
ter, while 2 of the strike-outs or 3 per 


base; 7 
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A T! iE. three most desirable 
id attributes of an engine, 
implicity, economy, reliability, 

are comt ined at their ‘best in the 


ER 


Rea atl rENGINE 


Simplic! ity tha 





f power, reliability ¢ 





power |[ t mea mor 
or cata 


THE BESSEMER GAS ENGINE CO. 
14 York Street GROVE CITY, PA, 








BESSEMER ENGINES RUNNING TODAY IN 
IFTEEN THOUSAND POWER PLANTS 








UNMATCHED SPEED 
EXTRA POWER—NO VIBRATION 


**Some speed! Drives a16 ft. boat 12 
miles pan hou ny es Mr. Sanders, 
Madiso wis: Ha ower to spare-- 

Does not Shake the oat. 
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| foreed to second with no gain; 
|cent) were doubled on line drives, and 7 


| more than stolen bases, and the hit and 


| 89,156 batters 


| and strength of hand and finger. 


| 
| 


cent resulted in the runner 
second. 
Seventeen runners, or 23 per cent, were 


83 (4 per 


reaching 


(9 per cent) of the batters flied out. The 

hit and run play succeeded in its object 

50 out of 70 times, or 69 per cent. 
Sacrifice hits average about one-third 


run play occurs 60 per cent oftener than 
stealing bases. Table 1 gives some aver- 
ages of the major leagues for five seasons: 


TABLE 1. 


Averages of Major Leagues (five seasons). 


27,058 (30 per cent) reach first base. 
17,138 (19 per cent) reach second base. 
19,154 (21 per cent) reach first base on safe 
hits 

12,882 (14 per cent) reach third base. 

8,272 (9 per cent) score. 

1,303 (1 per cent) reach, first base on errors, 
5,956 (6 per cent) reach bases on balls. 






2,744 (3 per cent) stolen bases: 
1,951 (71 per cent) are stolen at second 
base 
74 (28 per cent) are stolen at third base. 
19 (i per cent) are stolen at home. 

The best test of a player is, of course, 
his playing. But when players are some 
what equal and managers desire to select 
new men, the following anthropological 
data might be of service: 

Name, age, color of hair and eyes, date and 
place of birth. 

Height, sitting height, arm reach, and weight. 

Length of arm and forearm, length, width 


Circumference and depth of chest, and lung 
capacity 

Pulse, respiration, temperature. 

Keenness of vision and accuracy of aim. 

Nationality of father and mother, former oc- 
cupation, education. 





Most of the measurements here sug- 


| gested are important ones in anthropology. | 
| Length of arm and forearm and length | 


j}and width of hand and fingers might yield | 


ij knowledge as to throwing and pitching. | 


} advantageous for pitchers. 


Thus, long, strong fingers are considered | 
Also keenness | 


}of vision and accuracy of aim are worthy | 


lof consideration, 





batting. | 
Other data might be added, but those men- 
tioned are sufficient to indicate plan of | 
scientific study of the player himself. 

It is often said that it is the little things 
which win the game. It may be true, 
therefore, that the anthropological knowl- 
edge here sought would furnish points in- | 


especially for 


structive not only to the manager in choos- | 
ing and comprehending his players, but in | 
helping the player to understand himself 
better. 

For instance, if the length of arm and 
forearm, length, width, and strength of 
hands and fingers of players were re- 
corded, some practical knowledge as to| 
pitching and throwing qualifications might 
be gained. Thus it is said that Mathew- 
son’s strength of hand or fingers is an im- | 


portant factor in his success with curves. | 

The question of a long body (sitting 
height) might prove of value, for such in 
dividuals are frequently strong, heavy, 
and fast runners; especially as to running 
and general staying qualities, the chest 
measurements, lung capacity, pulse, and 


respiration should be studied carefully. 


TABLE 2. 
Stature in Relation to Batting and Fielding. 
Data concerning 140 leading baseball players, 
designated by the Baseball Magazine: 
No. Per Cent. 
Players 5 feet 11 inches or more 


in height .... cateean a 100 
Batting average 250 or more 30 43 
Batting average less than 250.. 39 57 
Fielding average 950 or more.. 40 58 
Fielding average less than 950. 29 42 
Those who bat and throw left 

handed eon a : 2 3 4 


No. Per Cent. 
Players less than 5 feet 1i inches 


3 ere ee re 100 
Batting average 250 or more... 44 62 
atting average less than 250.. 27 38 
Fielding average 950 or more.. 47 66 
Fielding average less than 950. 24 34 


Those who bat and throw left 


MOOGOE 2.ciccce 6 8 


From an examination of this table (2) 
it will be seen that of the 140 leading 
major league players (designated as such 
by the Baseball Magazine), those who are 
less than 5 feet 11 inches in height are in 
general both better batters and fielders 
than those who are taller, and this superi- 
ority is greater in the batting than the 
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| fielding. Nine (6 per cent) of these 140 
players bat and throw left-handed, and six 
| of them are of shorter stature. 

Right and Left-handed Players.—In 
| Table 3 are given a few figures comparing 
| right and left-handed players. The figures 

are not, however, large enough to base con } 

















clusions upon, still they are suggestive and 
indicate the value of gathering data of 
anthropological nature of all professional 
baseball players. For with sufficiently 
| large numbers important knowledge could | 
be obtained 
| From Table 3 it will be seen that 10 per 
| cent of all the players throw left-handed, 
and 17 pes cent bat left-handed and throw 
right-handed, and that 77 per cent of the 
|latter are less than 5 feet 11 inches in Ss 


— or belong to those of shorter Charming idle: Spots 
| Pitchers Compared.—Table 4 gives some await you in the lake and 

mountain country of Northern 
is relatively large (26 per cent). As will New York reached by the 
‘\ | be noted, the pitchers are relatively tall Delaware & Hudson 

men, 74 per cent of them being 5 feet 11 | ° 
}inches or more in height. Their batting Lines 
Shortest, Quickest and Best 


The Way Is Pointed to the Indian Rider eye low, only 7 per cent having Between New York and Montreal 
Saratoga Springs, Lake George, Lake 
TABLE 3 Champlain, Ausable Chasm, Lake 


Placid and Cooperstown, with their his- 





comparisons as to pitchers. Their number 





to enjoy, as he alone can enjoy, the world at its best. 
Right and Left-handed Players 


rhose who throw right-handed. 135 90 


Those who bat left and throw “D.& H.” through trains leave the New 

right 27 17 York Grand Central Terminal. Sum- 

0 * e | tasers who threw left-handed 15 100 mer passengers on the Hudson River 

0 Those 5 feet 11 inches or more | Boat Lines can make connections with 
6 | “D.& H.” trains at Albany and Troy. 


Those places you long to visit, but which seem so far No. Per Cent.| ff} ‘t¢ associations and natural beauty, 
away, are little pleasure rides when you own a 1915 Total number of leading players..150 100 RO oa ng wpe Te 
: ied aia Gian kad on 10 popular centres which attract a host of | 
visitors during the Summer season. 
















































in height 7 no 
A long tou the « l, green country Frame make the roughest roads com Those less than 5 feet 11 inches | } - “A Summer Paradise” 
a tripin the mountains, an invigorating fortable riding in height 7 50 | contains photograph 
on P on o | 
sunrtse f are il m ight amble Those with batting average 250 and descriptions of | 
those a . wheneve u wish For over 14 years the Indian, with its or more 6 10 | hundreds of delight- } 
to take the at you Ww [ é its 1echanical perfection, Those with batting average less } pag <egeneed 
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e Nine Sis “pct ee No. Per Cent mailing. Read 
gt I Big 191 In I ations y 
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»/ ) blue prints from office to ers 10174 University 
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(178 pounds) and the shortstops the light- 
est (167 pounds) in weight. Those left- 
handed are the heaviest both among the 
players in general (175 pounds), and in 
the case of the left-handed pitcher (177 
pounds) as compared with those pitching 


| right-handed (174 pounds). 


Some apparent discrepancies are due to 
the fact that it was impossible to obtain 
figures in all cases. 

As might be expected, the outfielders are 
lighter in weight (171 pounds) than the 
basemen (174 pounds). 

Those who bat left and throw right- 
handed seem to be lighter in weight (170 
pounds) than the average (174 pounds). 

It is evident that the leading players of 
the highest class would have excellent 
physical and symmetrical development, as 
indicated by the figures for heights and 
Differences, there- 
| fore, between their measurements have 


}more significance than if compared with 


| ball players in general. 
L | 


Proposed Statistics of Flies and Ground- 
ers.—In consulting with official scorers, I 
find, that no systematic account is taken 
of flies and grounders, and so it is not 
possible to determine whether or not the 
clubs knocking the fewest flies and the 
largest number of grounders relative to 
the number of games are in general win- 
ners. Such data and many others not yet 
recorded, when carefully studied, might 
show a principle or general trend of law, 


—j|which might change some of the rules, 


plays, and methods now in vogue. 

Table 6 gives a tentative classification 
of flies and grounders which might be re- 
corded : 

TABLE 6. 
Flies and Grounders. 

High fiy to right, center, or left infield, or 
outfield, or foul. 

Long fly to right, center, or left infield, or 
outfield, or foul. 

Line fly to right, center, or left infield, or 
outfield, or foul. 

Sacrifice fly to right, center, or left infield, 
or outfield, or foul. 

Pop fly to right, center, or left infield, or out 
field, or foul. 

Home run grounder to right, center, or left 
infield, or outfield. 

Home run fly to right, center, or left infield, 
or outfield. 

Home run line to right, center, or left in 
field, or outfield. 

One, two, or three-base hits to right, center, 
or left infield, or outfield. 

Swift grounders to right, center, or left in 
field, or outfield, or foul. 

Slow grounders to right, center, or left in 
field, or outfield, or foul. 

Grass cutters to right, center, or left infield, 
or outfield, or foul 

Chop balls to right, center, or left infield, or 
outfield, or foul. 

Bunts to right, center, or left infield, or out 
field, or foul. 


If at the end of the season a player 
should find that he has been knocking 
more high flies, or undesirable kind of hits 
than he had any idea of, or that a large 
per cent of his bunts had failed of their 
purpose, such unexpected knowledge might 
help him to find the cause and apply the 


| remedy. 


In short, if we desire to determine more 
definitely the general laws of the game, 


-| most successful kind of plays and tricks | 


and to what extent they should be fol- 
lowed, and to settle disputed questions, as 
already emphasized, everything that takes 
place in the game from beginning to end 
should be recorded. 

It may seem to some that so many de- 
tails would be useless, but in all scientific 
inquiry it is presumptuous to assume to 
| know in advance what facts are important 
and what ones are not; only the omnis- 
cient can do that. 

But it may be said that there is danger 
of making the game too exact to be in- 
teresting. There is, however, no probabil- 
ity of this, since at best, owing to the com- 
plexity and necessary chances of the game, 
there will always be a sufficient number of 








unexpected events to relieve the supposed | 


scientific monotony. 
TIME AND PLACE OF BIRTH OF MAJOR LEAGUE 
PLAYERS. 
TABLE 7. 
Time and Place of Birth. 
Leading baseball players in the United 


States : No. Per Cent. | 
Total number selected.......... 146 100 
Those born in country....... — 61 
Those born in city............. 56 39 
Those born in warmer months.. 95 69 
Those born in colder months.... 51 31 
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| 
| 
| 


| 
| 


i An Exposition You can 
ier from Your Office Ch 


(! 
lng it a 


b ar WW’ s ‘ 








O matter where you 
live, you need leave 
neitheryour work nor 
your home in order to see this Ex 
position, It comes to your desk in 
exchange for the Coupon below 








It is the first and the only com- 
plete Exposition of one of the 
great modern developments in 
industrial plants, factories, whole 
sale houses and retai! stores, the 
use of the power produced by 
gravity The Exhibits are na 
tional intheir scope. They em 
brace ten widely different kinds 

of business and are typical of nearly fou 
hundred factories, wholesale and retail houses 
throughout the country. They are Exhibits of how 

t! ese many concerns are facilitating production, syste 
matizing deliveries and saving annually hundreds of dollars with 


OTIS 
| GRAVITY SPIRAL CONVEYORS 


You see barrels, boxes, small packages being carried down one, two, ever 






A sixteen floors by the irresistible force of the earth’s attraction—and more 

a rapidly than, and just as safely as, by any other method. ( omplete descrip 

Sy tion by photographs, charts and text of the interfloor transportation systems 

a of ten big establishments with their innumerable suggestions to 

iy you of improvements for your own 

ty 

ae 

a> bY s ‘ ‘ 

#7 Consider this Coupon as a Check E 

J: —and redeem it at once. Forward it to us for Y 4 : 

© the Book with the information which you can @ / i 

iq turn into generous annual savings of expense f Dept! 

a! in your business, whether factory, wholesale or ou ; 

* . ' 

fq retail, large or small. Redeem this Coupon today. Elevator! 

~ Company rd 

& New York | 

OTIS ae 

2 . 

a2 i 

Fy ry. 

a ELEVATOR COMPANY 

Ne i . » 4 

Mm Eleventh Ave. and 26th St., New York y ‘ 

Ps Offices in All Principal Cities of the World F i 
4 neiiahae : 

fa = MAKERS OF ELEVATORS FOR OVER 60 YEARS |” - 

SS SSE eRe RAF POR ibdekdénndadnéatbhee 4 














Did you ever get sucked into rapids in a canoe ? 
You feel the same way when your brakes suddenly 


fail you on a bad 
THEIR EFFICIENCY 
LINING. If the brake 


you have no more control 


hill. Remember—your brakes are not infallible. 
DEPENDS ENTIRELY ON THE BRAKE 
lining suddenly goes bad—becomes friction shy 
over the car than you would have on a barrel shooting Niagara 
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Thermoid is Brake Lining all through—not merely onthe surface. It is a 
substance which has been hammered by hydraulic compression to a uniform 
density—it is not a stringy, loosely woven fabric with only friction surfaces 

Thermoid will still hold even though worn paper thin. 
It is 100% brake lining. 
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} than in cold seasons? statistics 


}in this matter show there 


ference, as indicated in Table 8, giving the 


number of births per 
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Britain 
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Dr. Klingner has proved by experiment 
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soil of 
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little 
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time 
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It appears that radishes and other root 
nearly five times as 


crops are obtained 


large as those grown in untreated soil at 
the same time. 


If this 
adopted by our ag 


process could be 
riculturists in this coun- 


| try, the increase in the prosperity of the 
nation would be very large. 
The initial cost of such a system has 


hitherto stood in the way of its general 


adoption. | 
sut the recent discovery by M. M. 

Détaille and Lafayaise, the two distin 

guished French chemists of Paris, and} 


Prof. Secammell, M.S.C.L, of Hadleigh, |} 
Essex, that coal contains radium, which, | 
in the form of “lignaite,” can be used for 


the radiumization of the soil, places the 
process within the reach of every agricul- 
turist in the country. 

and vegetables can be} 
shorter time, in much 
and of finer quality by 
“lignaite,”’ the cost of the treat- 
ordinary being 
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worshiper at the 


ruits, flowers, 
much 
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ment of an sized garden 
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of French scientific 
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very 
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and originality 
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ing the “lignaite” 

The importance 
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achievements of science, goes far to solve 
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ish Association is or- 
ganizing a section of that association 
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keeping a lookout for new stars. Each 
member will be given a portion of the 
Milky Way, the size of which will depend 


largely upon the number of observers. He 
will make himself acquainted with every 
star in the area down to about magnitude 
6.5, or lower if he has the time and in- 
As soon as he is familiar with 
his work will consist simply in 


clination. 
this area, 
making a rapid survey of it at least once 
every fine night, if possible. It is hoped 
that members will also familiarize them- 
selves with the stars in other parts of the 
Milky Way down to about magnitude 4.5, 
in order to increase the chances of the 


interesting 
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before the | 
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This, oft repeated, is why. 


The Manager of a Service Department, well known 
to Automobile men (name on request), recently saw 
a car brought in to be overhauled. 

motor, and 


miles included a trip 
la and 


It had been driven 42,280 hard miles by a Buda, 
was three anda half years old. These 
from Atlantic to Pacific and return via Canada, Califor 
Texas.—some trip. 


When the motor was “torn down”, the manager who knows 
all there is to know about o/d motors, was soimpressed by the 
wonderful condition of this veteran BUDA that he volunteerea 
a letter to us saying that even after this tremendous test all 
the motor needed was a new felt (worth 
five cents) and an adjustment of three one- 
thousandths of an inch ina crank-shaft bearing. 


washer 


Any Buda, your Buda, would doas well. 
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V—_—_— sailboat, houseboat or canoe—into a 
= * power boat. It drives a rowboat at the rate of 7 suffering from the other more fashionable : ' , 
to 8 miles an hour—a canoe 10 to 12 miles an hour disease. Unfortunately, the evidence is| A New Explanation of Brontides 
and runs four hours on less than a gallon of gasoline. = only too clear that a different attitude - HE Screntiric AMERICAN SUPPLEMENT 
So light that you can carry it with you anywhere. So strong = toward cancer prevails and occasions of January Sth, 1913, contained an 
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Packard New Model Trucks 
7 stand the 


3 LEDGER TEST 


They have been subjected to every possible test 
of shop and of road. 


ai) 


th 


Their advanced design is based on seven years’ 
er experience gained from the daily work of 
Packard trucks of the previous series. 


ch The mechanical reasons for their efficiency 
7 and _ their economy of operation and main- 
tenance are plain even to the unpracticed eye. 


You can lay your finger right on the features 
that insure a balance on the right side of the 
ledger when all the operation costs and all the 


: operation profits have been posted. 


This new series of silent, up-to-date chainless 
jor trucks comprises 1, 1¥, 2, 3,4, 5 and 6-ton sizes, 
-- each possessed of the same advanced features. 
Early delivery on the 3 and 4-ton sizes. 


~ To see them, or the catalog of them, is well 
worth the while of every business man. 


- Packardize your hauling and thereby make it 
stand the ledger test. 


fer Packard Motor Car Company-Detroit 
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